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Lummi Island Rock Quarry
Expansion

Huxley College of the Environment
Western Washington University
Environmental Impact Assessment
Winter 2012

March 8, 2012
Dear Concerned Citizen:
In compliance with the State Environmental Policy Act (SEPA), the following is Environmental Impact
Assessment (EIA) for the proposed expansion of the Mineral Resource Lands (MRL) zoning overlay on
Government Lot 3, Lummi Island, Washington. The proposed action calls for 27.5 acres of previously
zoned Rural Forestry (RF) lands to be given a MRL overlay so that mining activities may be conducted
in the future, most likely by the current parcel owners, Lummi Rock, LLC, and operators, Aggregates
West.
This EIA is an academic venture and was created by Huxley College students as a capstone course,
Environmental Science 436, under the supervision of Leo Bodensteiner. Therefore there has been no
endorsement made by the proposer, Lummi Rock, or Whatcom County and this should not be used as an
official document. The document seeks to analyze the proposed action and two other reasonable
alternatives for managing the site, (1) a “no action” alternative, and (2) moving the MRL overlay
expansion to another gravel mine also operated by Aggregates West, the probable significant adverse
and beneficial environmental impacts, and their relation to existing policies, rules, and regulations.
Information included in this EIA was gathered from Whatcom County, the Lummi Island Conservancy,
Washington Department of Fish and Wildlife, in addition to other sources collected through the
collaborative work of Huxley students and faculty.
To encourage citizen participation, an informational presentation will be held at 5:00 PM on March 7th,
2012 at Fairhaven Books located at 1200 11th Street, Bellingham, WA. The public meeting will include
a PowerPoint presentation and will provide citizens with the opportunity to pose questions and concerns
to be addressed with regards to the EIA. Hard copies of the document will be available at Wilson
Library and the Huxley Map Library, which are located on Western Washington University’s campus.
An electronic copy of the EIA will also be made available to the public through the Wilson Library
digital collections. It will be able to be viewed at the following web address:
http://content.wwu.edu/cdm4/browse.php?CISOROOT=%2Fhcc.

Sincerely,

The Lummi Island Quarry Expansion EIA Team
Jessica Conquest, Hannah Gallagher, Erin Murray, Grace Schmidt & Jordan Zanmiller
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Fact Sheet
Title: Mineral Resource Lands (MRL) Expansion, Lummi Island Quarry
Description of Project: Amendment of the Whatcom County comprehensive plan to rezone
approximately 27.5 acres of designated Rural Forestry to include a Mineral Resource Lands
(MRL) overly on Lummi Island. Most of what remains of Government Lot 3, Lummi Island
would be part of the expansion of the MRL, excluding the point off the east side of Smugglers
Cove and a 200-foot setback along the shoreline.
Legal Description of Location:
SW ¼ OF SECTION 24, TOWNSHIP 37 N, RANGE 1E, GOVERNMENT LOT 3
Existing MRL Overly: NE ¼, SW ¼ SECTION 24 (GOVERNEMENT LOT 3)
Proposed MRL Overlay: SE ¼, SW ¼ SECTION 24 (GOVERNEMENT LOT 3)
Proposer: Lummi Rock, LLC
Lead Agency: Bodensteiner & Associates
Related Permits and Laws:
Federal Bald and Golden Eagle Protection Act
Federal Clean Air Act
Federal Mine Safety and Health Act of 1977 (Mine Safety Health Administration)
Forest Practices and Land Clearing Permit (Chapter 76.09RCW; Title 222 WAC; Local
Ordinances)
Hydraulic Code Rules, Washington Administrative Code (WAC) 220-110
Local Ordinance Noise Control Act (Chapter (70.107RCW); Chapter 173-60 WAC))
Reclamation Permit (Surface Mining Act – Department of Natural Resources)
Sand and Gravel General Permit (Chapter 90.48 RCW)
Shoreline Master Program Guidelines
Shoreline Management Act Permit (Chapter 90.58 RCW); Chapter 173-14,173-162, 173-20
WAC)
Surface Mining Act (Chapter (78.44 RCW); WAC 197-11-938)
Threatened and Endangered Species Act; 50 CFR 17, 50 CFR 402-453.06
Water Pollution Control Act (Chapter 90.48 RCW)
Washington Clean Air Act (Chapter 70.94 RCW)
Whatcom County Comprehensive Plan and Growth Management Act
Whatcom County Land Disturbance and Clearing Permit
Whatcom Critical Areas Ordinance
For more information regarding mining regulations see Mining Regulations in Washington
(Norman 2000).
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Executive Summary
Lummi Island is located in Whatcom County, Washington. The island is inhabited year round,
but the number of residents doubles during the summer months. North Lummi Island supports
the majority of its residents and is topographically flat. The southern half is mountainous and
forested with limited amounts of development. There is a sandstone quarry located on the
southeast side, directly abutting the shoreline. The quarry is owned by Lummi Rock LLC and
operated by Aggregates West INC. Currently the quarry pit is 19 acres, but Lummi Rock has
applied for a rezoning application to increase the mining area by 27.5 acres. A checklist was
submitted under the State Environmental Policy Act (SEPA) to Whatcom County in December
2010, which was later revised and resubmitted in November 2011. The proposal would provide a
Mineral Resource Land (MRL) zoning overlay on top of the current Rural Forestry (RF) zoning.
This report was prepared in order to analyze and compare the potential environmental impacts of
the proposed mine expansion, as well as two alternatives. The alternatives are expanding a
limestone quarry located by Maple Falls, WA by the same 27.5 acres or take no action and
prevent further expansion at either location.
The potential environmental impacts were analyzed for the natural and built environment
according to SEPA. The rocks originated as marine sediment layers that were tectonically shifted
into a sloped position. Rock is extracted on the downslope side of the hill. The greatest
environmental impact the mine creates is an increase in impervious surfaces. Bedrock is exposed
after soils and vegetation are removed in order to access the rocks for extraction, and the ability
of water absorption is lessened. Impervious services increase the amount of water runoff and
sediment transportation out of the mining area. Due to the location of the mine, sediment is
transported via water directly into Smugglers Cove leading to increased water turbidity and less
light infiltration. Geologic stability is also lessened because of the mining activities when water
does infiltrate between the rock layers or during seismic events.
Expanding mining operations on Lummi Island would likely impact both terrestrial and marine
vegetation. The removal of deciduous trees, evergreen trees, shrubs, and grasses is necessary for
mining, and such actions would likely result in decreased slope stability and water quality. Slope
stability would likely decrease as there is less water uptake and stability from roots. In addition,
water quality will likely be impacted as runoff into the abutting nearshore habitat is more
frequent and contains higher concentrations of silt and sediments. Silt and sediment inputs into
the nearshore environment would increase turbidity in the marine water and could have adverse
effects on kelp and eelgrass due to lack of light availability. In addition, the nearshore habitat
that has been designated as “critical habitat” by the National Oceanic and Atmospheric
Administration (NOAA) and a “critical area” under Whatcom County‟s Critical Areas Ordinance
(CAO). The proposed action would likely impact the following species: Pacific herring; Pacific
sand lance; hardshell clam; pinto abalone; Dungeness crab; harbor seal; bald eagle; and possibly
the peregrine falcon.
Air Quality in Whatcom County is currently considered good and an „attainment area‟ under the
Environmental Protection Agency‟s National Ambient Air Quality Standards (NAAQS). There
have been historic complaints from Lummi Island residents that air quality around the Lummi
Island Quarry site is impaired by dust blowing north from the mine. This dust may be a product
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of the rock crushers or trucks operating on site. A sample of dust taken off a resident‟s home has
been found to contain heavy metals and high silica content. The proposed 27.5 acre expansion to
the current Lummi Island Quarry or the Limestone Quarry may decrease air quality as more dust
is produced from the mining and crushing onsite. If no action is taken on this proposal, the air
quality will remain the same and potentially decrease as the Lummi Island Quarry is mined out.
The proposed actions would affect the built environment in regards to noise, transportation, and
land and shoreline use. Noise pollution to the island is created from blasting, excavating,
dumping rock hundreds of feet into the pit, rock crushing, truck back-up alarms, and loading
conveyors. The quarry is permitted by law to operate six days a week up to eleven hours per day,
sothe noise pollution is considered to be a significant impact. An increase in the area of
excavation would have significant implications to noise pollution. At the current time,
transportation from the site is primarily by barge. If the proposed action were to occur, the
waterborne transportation would increase in the Salish Sea. Transportation via roadways would
not significantly increase on Lummi Island, but would for the Limestone Quarry alternative
because there is no water access.
The Lummi Island Quarry closely neighbors the Lummi Island Scenic Estates and trucks
entering or exiting the property must pass through the residential neighborhood. The proposed
action will increase interaction between the quarry‟s operations and nearby residents,
recreational users, and the Lummi Nation which uses the areas for historic and cultural purposes.
This proposal will also increase the visible quarry area that can be seen across Bellingham Bay.
The alternative action will not have any effect on marine recreation because it is not located on a
shoreline. The alternative will also have less of an impact on recreation because there are less
recreational opportunities around the mine. However, aesthetics will have a similar impact to that
of the proposal. The no action option will keep all impacts to the land, shoreline, and visual and
scenic resources the same as they are currently.
With regards to public services the proposed project would require greater amounts of water than
are currently available to be used for dust suppression. Fire, police, schools and other public
services would not be influenced by the proposed project, nor would the expansion have
significant impacts on natural resources and energy consumption. Under the no action alternative
there would be no significant impacts to natural resources and energy. There would be a decrease
in natural resource removal as well as the use of propane, natural gas, diesel, and electricity as
the mine is mined out.
Analysis of the environmental elements has led to the conclusion that the no-action alternative is
the least environmentally invasive. Both the proposed and alternative quarry expansions would
impact surrounding aquatic and terrestrial habitats as well as air quality and aesthetics around the
site, whereas the no-action alternative would maintain the current environmental status but not
contribute further to the degradation of the environment. The proposed and alternative have too
many significant impacts; therefore the no-action alternative is suggested.
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Decision Matrix
Environmental Element
Natural Environment
Earth
Geology
Soils
Air
Air Quality
Odor
Climate
Water
Surface Water
Runoff
Groundwater
Vegetation
Terrestrial Vegetation
Aquatic Vegetation
Wildlife
Terrestrial Animals
Birds
Aquatic Animals
Natural Resources
Rock Extraction
Built Environment
Environmental Health
Noise
Risk of Explosion
Toxic Release
Land & Shoreline Use
Relationship to Existing Land Use
Housing
Recreation
Historical & Cultural Preservation
Visual & Scenic Resources
Aesthetics
Light and Glare
Transportation
Roads
Waterways
Public Utilities & Services
Fire, Police, Schools
Sewer/Solid Waste
Electricity
Total Significance
Total Non-Significance

Proposed Project

Alternative Action

No Action

S
S

S
S

S
S

S
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S
NS
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S
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S
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S
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S
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S
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S
S

S
S

S
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S

S
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S
S
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S
S
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20
8

16
12

6
22

S = Significant, NS = Non-significant
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GLOSSARY: TECHNICAL TERMS, ACRONYMS, & ABBREVIATIONS
Airblast: an airborne wave emanating from the blast, which is observed by people and structures as
sound and pressure. It is measured in decibels (dB), just like noise.
Aquifer: an underground bed or layer of permeable rock, sediment, or soil that yields water.
Argillite: fine-grained sedimentary rock, often called mudstone
Benthic algae: algae that are found at the bottom of lakes, seas, oceans, or the littoral and supralittoral
zones of the shore (“Benthic”).
Benthic diatom: a major group of benthic algae that is one of the most common types of phytoplankton
(“Diatom”).
Biogenic habitats: habitats that are produced by a living organism and are fundamental for maintaining
essential life processes (“Biogenic”).
Buffer: a protective strip of vegetated land ("Vegetation Management: Glossary." ).
Carbon monoxide: an odorless, colorless toxic gas (Carbon Monoxide).
Clearcut: a timber harvest method which removes all the trees on an area in one operation ("Vegetation
Management: Glossary." ).
Climate: atmospheric conditions in an area over a long period of time.
Coastal slope: the inclination of the land surface from the sea-land fringe area bordering the shoreline,
where to coastal waters and adjacent lands exert a measurable influence on each other ("Vegetation
Management: Glossary.").
Colluvium: Products that are moved because of gravitational forces (e.g., landslides)
Conspecific settlement: individuals or populations of organisms that belong to the same species that
share the same habitat (“Conspecific”).
Critical habitat: the specific areas within the geographical area occupied by the species, at the time it is
listed . . ., on which are found those physical or biological features (I) essential to the conservation of the
species and (II) which may require special management considerations or protection; and (ii) specific
areas outside the geographical area occupied by the species at the time it is listed . . . upon a
determination by the Secretary that such areas are essential for the conservation of the species.’ (Final
Assessment of NOAA Fisheries’ Critical Habitat 1).
Diameter Breast Height (DBH): Tree diameter at breast height, where breast height is 4.5 feet (1.37
meters) above the ground. Used to determine growth, volume, yield and forest potential (“Diameter base
height”).
Dip-slope: geologic sedimentary layers that have been shifted into a sloped position
Dormant: a state during which a species is not actively growing. Normally characterized by growth and
development stopping and the suspension of many metabolic processes (“Dormant”)
Drift macroalgae: unattached, large aquatic photosynthetic plants that can been seen without a
microscope and exist as floating clumps.
Emissions year: the year in which the air emissions were measured for Whatcom County (United States
of America).
Epifaunal herbivore: Benthic animals that live on the surface of a substrate, such as rocks, pilings,
marine vegetation, or the sea or lake floor itself, and feeds on vegetative matter.
Flyrock: rock or debris that is propelled into the air by the blast.
Graywacke: poorly sorted sandstone rock
Ground-level Ozone: a gas that is created from a chemical reactions between nitrogen and volatile
organic compounds while in sunlight. Ground-level ozone can cause respiratory health problems
(Ground-level Ozone)
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Ground vibration: seismic waves that spread out from the blasthole(s) along and through the ground.
Ground vibration is comprised of many different waves with different frequencies and travel paths. It is
measured with a seismometer (Blasting and the Community).
Habitat pathway: a connected pathway by which species can transition to adjacent habitats as they
progress into later life stages (WDFW 2009a 47).
Haul-out sites: the place where an animal crawls or pulls themselves out of the water and onto land, ice,
or other object, such as a buoy (NOAA Office of Protected Resources Glossary).
Holdfasts: a plant’s means of attaching itself, an organ at the base of a seaweed, water plant, or fungus
that attaches the organism to a surface (“Holdfasts”).
Invertebrate: animal without a backbone (“Invertebrate”).
Late-successional: forest seral stages which include mature and old- growth age classes ("Latesuccessional Forest.").
Loam: soil that contains equal proportions of clay, sand, and silt
Low intertidal zone: part of the intertidal zone (littoral zone) that is only exposed to air at the lowest of
low tides, making it primarily a marine environment (“Intertidal Zone”).
Macrophyte: an aquatic plant that grows in or near water and is either: emergent, submergent, or
floating. In lakes macrophytes provide cover for fish and substrate for aquatic invertebrates,
produce oxygen, and act as food for some fish and wildlife (Wikipedia).
Mean Lower Low Water (MLLW): “a tidal datum that is calculated by taking the average of the lower
low water height of each tidal day observed over the National Tidal Datum Epoch” ("Mean Lower Low
Water (MLLW).").
Nearshore: marine areas are defined as those areas that are adjoining with the shoreline to those that are
a depth less than 30 meters relative to the shoreline (Final Assessment of NOAA Fisheries’ Critical
Habitat).
Nitrogen dioxide: an extremely reactive toxic gas, oxidant, and corrosive (Nitrogen Dioxide).
Non-conforming land use: zoning of an area that does not match current zoning but exists from being
“grandfathered” in from older zoning designations (Nonconforming Use).
North Sound: Region extending east of the Sekiu River mouth to Port Townsend and Whidbey Island,
and north to the international border (Palsson et al 2009 24).
Nudibranch: a member of what is now a taxonomic clade, and what was previously a suborder, of softbodied, marine gastropod mollusks which shed their shell after their larval stage (Wikipedia).
Particulate matter: a mixture of small particles and liquid droplets made up of acids, organic
chemicals, metals and soil or dust that can pollute the air and cause heart and lung problems (Particulate
Matter).
Pelagic: species that lives in open sea (“Pelagic”).
Perennial: Year round
Phyllite: a type of foliated metamorphic rock primarily composed of quartz, sericite mica, and chlorite
(Wikipedia).
Pinniped: fin-footed mammals are a widely distributed and diverse group of semi-aquatic
marine mammals comprising the families Odobenidae (the walrus), Otariidae (eared seals,
including sea-lions and fur seals), and Phocidae (earless seals) (Wikipedia).
Prostrate: Lies directly on the ground.
Rock outcrop: the part of a rock formation that is exposed (“Outcrop”).
Rural Forestry Zone: allows forestry practices and a density of one unit per twenty acres (Whatcom
County: Lummi 19)
Rural Residential Island Zone: allows for a mixed use rural zone for residential and agricultural uses
with a density of one unit per five acres inside an aquifer recharge area and one unit per 3 acres in areas
outside aquifer recharge areas (Whatcom County: Lummi 19)
Soil seeps: seeping water removes soil starting from the exit point of the seep (Wikipedia).
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Stipes: a part or organ resembling a stalk (“Stipes”).
Subduction Zone: the area where two tectonic plates collide with one going over the other
Subtidal zones: zone immediately below the intertidal zone that is permanently covered with seawater.
(Wikipedia).
Sulfur dioxide: a highly reactive gas caused by fossil fuel combustion and industrial operations and can
affect the respiratory system (Sulfur Dioxide).

Acronym or
Abbreviation

Term

BRT
DBM
DNR
DNS
DOE
DPS
ESU
EPA
LIHT
LISE
MLLW
NAAQS
USFWS
NMFS
NOAA
NWCAA
OSM
PHS
RCW
SEPA
USBM
USDA
WDFW
WRIA

Biological Review Team
Diameter Breast Height
Department of Natural Resources
Determination of Non-Significance
State of Washington Department of Ecology
Distinct Population Segment
Evolutionarily Significant Unit
Environmental Protection Agency
Lummi Island Heritage Trust
Lummi Island Scenic Estates
Mean Lower Low Water
National Ambient Air Quality Standards
United States Fish and Wildlife Service
National Marine Fisheries Service
National Oceanic and Atmospheric Administration
Northwest Clean Air Agency
United States Office of Surface Mining
Priority Habitat Species
Revised Code of Washington
State Environmental Policy Act
United States Bureau of Mines
United States Department of Agriculture
Washington Department of Fish and Wildlife
Water Resource Inventory Area
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BACKGROUND. LUMMI ISLAND, WASHINGTON
Lummi Island is the most northeastern island in the San Juan island chain. With Bellingham Bay to the
east and Rosario Strait to the west, Lummi Island is separated from the mainland by Hale Passage
(Figure 1.0.1.). Approximately nine miles long and one mile wide, the island has an area of 5,600 acres,
making it the largest island in Whatcom County (Whatcom County: Lummi Island 6). The island is
home to over 964fulltime residents, and much of the residential development is concentrated to the
northern portion of the island (Lummi Island, 2010).

Figure 1.0.1. Location map of Lummi Island
Settlement on Lummi Island dates back to the late 1800’s (Whatcom County: Lummi Island 13).
Originally completely forested, at the turn of the century much of the northern half of the island was
logged to create fields for farmers and pasture land for livestock (Whatcom County: Lummi Island 13).
Salmon stocks in the waters surrounding the island were abundant with Legoe Bay supporting, at its
height, three salmon canneries (Whatcom County: Lummi Island 13). Originally a location for vacation
and second homes, during the 1980’s and 1990’s the demographic shifted to permanent residents that are
either retired or commute by ferry to Ferndale and Bellingham for work. The economy of the island is
comprised predominantly of small-scale agricultural industries, forestry, artisans, stores, and bed-andbreakfast establishments (Whatcom County: Lummi Island 13).
6

Figure 1.0.2. Privately and publically owned protected open space on Lummi Island
(Yellow= current quarry site, Red = proposed expansion)
As is shown in Figure 1.0.2., the current quarry site and proposed expansion are surrounded by parcels
with uses designated as either timber and forest lands (RCW 84.33), or open space, agricultural, and
future conservation lands (RCW 84.34). In addition to the parcels mentioned, much of the property in
the southern portion of Lummi Island is owned by the public as habitat conservation and preservation of
open space (Figure 1.0.2.).
Lummi Island has a history of valuing open space; almost one-half of the island is enrolled in Whatcom
County’s open space tax program, which provides public open space and private property tax benefits as
can be seen in Table 1.0.1. and 1.0.2. (Whatcom County: Lummi Island 25). Lummi Island has its own
private non-profit conservation organization that is dedicated to preserving open space on the island: the
Lummi Island Heritage Trust (Whatcom County: Lummi Island 25). Permanent protected open space
comprises almost one-third of the island (Whatcom County: Lummi Island 25). Privately owned
conservation easements and parcels owned and managed by the Lummi Island Heritage Trust are located
in the northern part of the island. However, the largest blocks of open space on the island are owned by
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the public and are located on the less-populated, mountainous southern end of the island (Whatcom
County: Lummi Island 25).
The following are two tables that were created for the Lummi Island Subarea Plan and display the open
space inventory as of 2003 (Whatcom County: Lummi Island 25):
Table 1.0.1. Lummi Island Heritage Trust (LIHT) protected and area ownership (Whatcom County:
Lummi Island 25).
Protected Open Space
Acres
% of Total Land Area
Ownership
48
0.84
LIHT Owned
106
1.86
LIHT Preserves
2.77
LIHT Private Conservation 158
Easements
32
0.56
Salvation Army
10.73
WA Dept. of Fish & Wildlife 611
652
11.45
WA Dept. of Natural
Resources
50
0.88
United States
1,657
29.1
Sub-Total
Table 1.0.2. Current use taxation of protected land area
Protected Open Space
Acres
Ownership
452
Open Space Agriculture
189
Open Space/ Open Space
106
Open Space/ Timber
1,103
Designated Forest
920
Classified Forest
2,770
Sub-Total

% of Total Land Area
7.94
3.32
1.86
19.37
16.15
48.6

The proposed site is located on the southeastern side of Lummi Island. The southern portion of the
island is mountainous, with a maximum elevation of 1,665 feet. Large portions of the land are owned by
the Department of Natural Resources (DNR) and the Washington Department of Fish and Wildlife
(WDFW) (Whatcom County: Lummi Island 19). Lummi Mountain is within the southern portion of the
island. The area is relatively uninhabited, with the exception of the Scenic Estates subdivision. The
southern end of the island is presently zoned Rural Forestry (RF), which allows for: watershed
management, utilities, single-family dwellings and accessory buildings, operation of forestry equipment,
mining and living quarters for mine employees (Figure 1.0.3.) (Whatcom County: Lummi Island 19).
However, an MRL overlay zone must be present for mining to take place.
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Figure 1.0.3. Current zoning on Lummi Island (Whatcom County: Lummi Island 21)

CHAPTER 1. PROPOSED PROJECT, ALTERNATIVE ACTION AND NO
ACTION
This chapter provides an overview of the proposed project, a possible alternative to the quarry
expansion, and what would occur should no action be taken.
1.1 Project Proposal
The proposed project that is presented by Lummi Rock LLC is to rezone 27.5 acres of land as Mineral
Resource Land (MRL). This land is currently zoned as Rural Forestry (RF). The rezone would include a
200-foot protected buffer that would maintain the current state of the forest around all shorelines
(Whatcom County Revised SEPA DNS 2).
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Figure 1.1.1. Proposed MRL expansion (Whatcom County: Lummi Island 25)
1.2 Background of the Proposer
Lummi Rock LLC submitted a State Environmental Policy Act (SEPA) checklist to Whatcom County in
December 2010, which was later revised and resubmitted in November 2011. The proponent stated that:
“in the event the site is designated MRL/MRL Overlay, there will be possible permits for mineral
extraction applied for in the future.” (Whatcom County Revised SEPA DNS 5). The 20-acre quarry pit,
presently owned by Lummi Rock LLC, is operated by Aggregates West Inc. Aggregates West, based out
of Sumas, Washington, is a supplier of landscape rock, and washed and crushed gravel products
(Aggregates West – Home Page). Offering 35 different types of materials, the Lummi quarry rock is
most commonly utilized by local landscapers to create decorative areas and rock walls (Aggregates West
– Home Page).
In addition to the on-site crushing capacity of 800 tons of rock per hour, rock from the quarry is also
barged to shipping yards in Bellingham, Anacortes, and Everett (Aggregates West – Home Page).
Lummi Rock LLC, which has owned the quarry since 2005, has mined almost as much rock in 5 years
as the previous owners did in 40 years (Moench 2011).
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The following permit violations, in addition to other non-compliance issues have occurred at the current
quarry site:
Table 1.2.1. Excerpt of proposer’s permit violations (Moench 2011)
Incident
Agency/ Agencies Involved
Year
Whatcom
County
Constructed 2006-2007
Constructed new barging
WA Dept. of Natural
dock facility on shoreline
Resources
without permitting
U.S. Army Corps of Engineers
WA Dept. of Fish and
Wildlife
Northwest Clean Air Agency
2010
Constructed a crushing
plant without a permit
Whatcom County Planning
2010
Mined and excavated
and Development Services
outside of permitted
boundaries
1.3 Alternative Action
The Lummi Quarry, operated by Aggregates West Inc., is one of few quarries located near water access,
which provides easy shipping via Puget Sound (Leon ett.). It is therefore an ideal mining location due to
the fact that material can be barged long distances at a relatively low cost. However, the rock type is
limited because metamorphosed lithic sandstone (greywacke) interbedded with black phyllite (argillite)
is too weak for construction aggregate. Aggregates West also used to mine in Maple Falls at their
Limestone Quarry, located on Limestone Rd. (Aggregates West – Home Page). Due to lack of detailed
information on the Limestone Quarry rock products, information from the Clauson Quarry was used to
estimate probable rock types. The Clauson Quarry is located two miles east and on the same hillside of
the proposed alternative expansion (Table 1.3.1.).

Table 1.3.1. Comparison of the two mining sites, proposed and alternative (Active Mines)
Company
Site Location Operation Type Commodity
Stone Mined
Aggregates West, LLC Lummi Island Mine & Plant
Clauson Quarry, LLC

Maple Falls

Mine & Plant

Crushed Stone Sandstone
Crushed Stone Limestone

As can be deduced from the table above and the figure on the following page, mining at the Limestone
Quarry would allow for the same area to be mined, 27.5 acres, and would likely be able to provide the
same commodity: crushed stone. Analysis of the proposed alternative’s likely environmental impacts
will be discussed in Chapter 2.
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The following is a comparison between the proposal for the Lummi Island Quarry expansion site and the
proposed alternative:

Figure 1.3.1. Comparison between the Lummi Rock, LLC proposal ("Lummi Island Conservancy:
Quarry Issues." ) (Left) and the possible expansion in Maple Falls (Right)
1.4 No Action
Should no action be taken the quarry would be not be expanded. Current barging, transportation of
sediment into the near shore environment, and any impacts to air quality and shoreline would remain the
same. Over time, any possible impacts associated with current mining practices would likely decrease as
the current quarry is mined out of rock material. Future reclamation of the mined out quarry and
vegetation preservation of the proposed 27.5 acres site would reduce the transportation of sediments into
the near shore environment. The proposed site could still be used, under the current zoning of rural
forestry, for watershed management, utilities, single family dwellings and accessory buildings. If
forestry practices were to occur on the proposed site, vegetation removal and clear-cutting would
compromise slope stability on the site. However, clear-cutting could be executed in a more strategic
manner and provide buffers for bird species, such as the bald eagle, and seed trees for more successful
future reclamation. If the proposed site were to be developed for single-family dwellings, the traffic
would increase and public utilities would need to be expanded to service the site. Under any of the uses
applicable to the current zoning, air quality and the shoreline would not likely be significantly impacted.
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Elements of the Environment
The following sections will identify potential impacts to the natural and built environment. Each section
will describe the existing conditions, proposed project, alternative action and a no action alternative.
2.1 EARTH
This section explains the environmental impacts on the geology and topography, and the soils present at
each location.
Existing Conditions
2.1.1 Geology and Topography
During the Cretaceous Era, about 140 million years ago, marine sediments were deposited in alternating
layers of sandstone and mudstone. Sandstone has a coarser grain size than mudstone. After the
sediments were solidified into layers of rock, tectonic activities folded and faulted the rocks to create
Lummi Island. The folding pushed the layers of rocks into slopes greater than 45 degrees (Engebretson
1996). These inclined slopes are referred to as ―dip-slopes.‖ During the tectonic changes, slight
metamorphosis occurred on the layers of sandstone and graywacke was created. Graywacke is a hard,
sandy shale or dirty sandstone that is currently mined at the Lummi Island Quarry (Hanners 1996).
Between the layers of graywacke is argillite which is shale, a very brittle and fractured, and an
undesirable rock product.
On South Lummi Island, the structural integrity of the slopes is lessened because rock layering. The
layers of weak shale on the steep dip-slope prevent a structural weakness through the southern part of
Lummi Island. Downslope sliding can occur when the friction between the shale and sandstone layers is
lessened and the heavy, sandstone slumps down slope. Heavy rain events that happen fairly frequently
on Lummi Island can also act as lubrication between the rock layers promoting downslope sliding
(Engebretson 1996). During the winter season, when temperature can get below freezing, water that has
seeped between rock layers can freeze and expand. When the ice melts, large breaks are left between the
shale and sandstone and the slope may slide from lack of resistance.
Lummi Island is also located close to an oceaniccontinental subduction zone. Seismic activity has
been recorded close to the quarry and earthquakes
will happen in the future. Earthquakes can loosen
rock and soil material in large quantities and are
the greatest cause for catastrophic erosion. If a
mass wasting event was to occur it would deposit
large quantities of sediment into Smugglers Cove
damaging aquatic flora and fauna.
The current Lummi Island Rock Quarry rocks
have been removed in blocks from the downslope
side
of the incline. The blocks are weakly
Figure 2.1.1. Lummi Island Rock Quarry
connected and contain both the desired graywacke
photographed from above showing the exposed
and unusable argillite. Once the rocks are cut, they
rock faces (―Lummi Island‖).
are tumbled downslope to be processed. Multiple
geologists have expressed written concerns about
the method of rock removal. They fear that by mining on the downslope side, the ―inclined rock layers
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would remove the support that holds in place the layers of hard graywacke up from the quarry‖ (Hanners
1996).
2.1.2 Soils
The soil survey of the area by the USDA Natural Resources Conservation Services shows two different
soil types. Both of the soils are classified as Pickett-Rock outcrop complex, but one class is for 5 to 30
percent slopes and the other is for 30 to 60 percent slopes. The Pickett series is formed from colluvium
deposits of graywacke and argillite with some volcanic ash mixed in. The soils are 60 percent well
drained gravelly silt loam, with 20-25 percent rock outcrops. The graywacke is at a depth of 20 to 40
inches below the surface (―Web Soil Survey‖). The permeability and water capacity for both soils is
moderate. On the steeper slopes, with 30 to 60 percent grade, the runoff is medium and the hazard of
water erosion is moderate. The shallower sloped soils have slow runoff and low hazard of erosion
because of the lessened slope angle and pull from gravity.
Most soil has been removed in the current quarry for easy access to the rock. Removal of soil can pose
problems for revegetation and water runoff. Soil slows the rate of runoff because it meets more
resistance in the soil pores than on a rock surface. After the soil is removed, redevelopment of natural
conditions is challenging without soil to establish vegetative regrowth (―Web Soil Survey‖).
Proposed Project
A 27.5-acre expansion of the Lummi Island quarry would significantly add to the amount of water and
sediment that are running off the slope, as well as increase the chance of landslides. The future mine is
assumed to continue the same methods of extraction as the current mine. Removing rock from the lower
side of the incline increases the chance of dip-slope landslides. If a large enough landslide occurred,
rocks, soil, and vegetation would reach the shoreline and enter the ocean. There are also risks of the
colluvium deposits hurting anyone working downslope of the slide. Previous SEPA checklists filed by
the mining company have stated that the soil will be collected for redistributing in the future to assist
with vegetation reestablishment. Natural processes will take at least hundreds of years to form soils that
would sustain natural forests. Another source of sediments is the loading dock and conveyor belt that
loads the crushed stone onto the ferry (Kaufman 2007). As the crushed rock is moved from the mine
onto barges, dust will blow into the ocean unless water is added to subdue to dust production.
Alternative Action
An expansion of the same magnitude at the Limestone Quarry would have similar geologic impacts.
Instead of graywacke, limestone would be mined. The soil removal and deforestation would have similar
impacts on water runoff, and seismic activity may still occur. The town of Peaceful Valley is downslope
of the quarry could be harmed in an extreme landslide.
No Action
If no expansion occurred on either site, the current mines would remain in action until the resource was
used up. There would be no additional deforestation or soil removal than already contracted. Assisted
reestablishment of soils and plants may need to occur. The hazard risk of mass wasting would not
increase.
2.2. AIR
This section describes the impacts to air quality, odor and climate.
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Existing Conditions:
2.2.1. Air Quality
Air quality in Whatcom County is monitored and regulated by the Northwest Clean Air Agency and is
currently in good condition. The Northwest Clean Air Agency operates five stations: Anacortes,
Bellingham, Lynden, Mount Vernon and Oak Harbor (―Monitoring Sites‖). These stations monitor for
pollutants such as particulate matter, ground-level ozone, carbon monoxide, nitrogen and sulfur dioxide
to ensure that the levels measured are below the National Ambient Air Quality Standards (NAAQS). In
the emissions year of 2008, the EPA reported that in Whatcom County the following pollutants were
released per year: 54,562 tons of carbon monoxide per year, 9,898 tons of nitrogen dioxide per year, and
4,207tons of sulfur dioxide per year (―United States of America‖). Whatcom County is considered an
―attainment area‖ (―Nonattainment Areas‖) which means that it meets all air quality standards dictated
by NAAQS.
In 2007 two letters were written to Whatcom County describing air quality around the Lummi Rock
LLC Lummi Island Quarry. Robert S. Kahn, M.D. wrote a letter to the Whatcom County Planning
Commission regarding concerns about the 2007 expansion to the Lummi Rock Quarry. This 2007
surface mining administrative approval use permit granted 9.5 acres of land for a new quarry south of
the existing non-conforming rock quarry. A non-conforming parcel of land is a zoning area which does
not match current zoning. Kahn‘s letter described degraded air quality in his community neighboring the
quarry because he often found fine dark particulate matter in his house and on his property (Kahn 2007).
He believed that the Lummi Island Quarry was responsible for this dust. Also in 2007, Whatcom County
Planning and Development Services received a complaint letter from Meredith Moench similarly
describing dust entering her home (Moench 2007). She too believed that the Lummi Island Quarry was
responsible for this dust. It has yet to be proven that the dust described by both letters is specifically
affiliated with the Lummi Island Quarry.
In 2012 Leslie Dempsey, a Lummi Island resident, sent in a sample of dust collected outside of her
home to be tested for silica and metal content. This sample was sent to NVL Laboratories, Inc., in
Seattle, WA. The analysis of metals found arsenic, chromium, lead, copper, zinc, iron, magnesium and
strontium in the sample (Brown 2011). The analysis of silica found alpha quartz, cristobalite, and
tridymite in the dust sample (Hida 2011). However more investigation is required to confirm that the
dust tested is due to the Lummi Rock LLC Lummi Island Quarry.
A planning survey regarding air and water quality on Lummi Island was conducted for the 2009 Lummi
Island Subarea Plan, a component of the Whatcom County Comprehensive Plan. In this survey 26% of
Lummi Island respondents wanted much higher air and water quality and 25% of respondents wanted
higher air and water quality. At 48%, the largest percentage of respondents wanted about the same air
and water quality. No respondents wanted less or much less air and water quality (Whatcom County:
Lummi Island 87).
2.2.2. Odor
There is inadequate information on the existing conditions of odor for the Lummi Island Quarry. Odor
may exist due to the machinery used at the Lummi Island Quarry but no reports regarding odor have
been found.
2.2.3. Climate
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In Bellingham, WA average wind speed is 7.7 miles per hour with and average wind direction from the
south (Western Regional Climate Center). The climate of western Washington is characterized by mild
wet winters with often heavy cloud cover and cool dry summers. The driest months are July and August
while the wettest months are December and January. The strongest southerly winds occur during the fall
and winter (Western Regional Climate Center).
Proposed Action:
In the revised SEPA checklist, the proponent, Lummi Rock LLC, recognizes that a type of emission
from this proposed action is dust (Whatcom County Revised SEPA DNS 4). A Mineral Resource Land
overlay may have an impact on air quality if the rezoned area is to be mined in the future. This
continuation of mining in the expanded Mineral Resource Land zone will release dust into the air from
the crushing of rock and loading the gravel into barges and trucks. Increased maintenance vehicles on
unpaved quarry roads may also increase dust and odor emissions. Dust emissions can be suppressed with
the use of water however with the MRL proposal to add 27.5 acres, more water will be needed. This will
be difficult as there are few water sources near the property. The exact amount of dust and odor
emissions from the proposed action is unknown. It is unknown if the emissions from the proposed action
will affect the climate.
Alternative Action:
The alternative action impacts of shifting all mining activities to the Aggregates West Limestone Quarry
will be less than the impacts of the proposed action. The Aggregates West Limestone Quarry is located
to the south of less inhabited Rural Forestry, Rural Residential Areas with 1 housing unit ranging rom 510 acres (Whatcom County: Foothills 25). Since this quarry has fewer inhabitants to the north, there is a
smaller chance that dust and odor emitted and blown north by the southerly winds will seriously affect
the local population. The closest urban growth area, Columbia Valley, is to the west of the Limestone
Quarry. Any effect on climate will be the same.
No Action:
If no action is taken on this proposal the air quality, odor, and climate impacts for the Lummi Island
Quarry will stay the same and potentially lessen over time as the land is mined out and gravel production
stops.
2.3 WATER
This section addresses environmental concerns involving water including surface water, groundwater,
and surface runoff.
Existing Conditions
2.3.1 Surface Water
The Lummi Island Quarry is located on the eastern slope of Lummi. Below the quarry is Smuggle's
Cove, which is an inlet off of Hale Passage in Puget Sound. Fresh water runs into the cove from
perennial streams and seasonal springs that carry rain water down from the hills. There is a stream about
1000 feet uphill from the current mine location and one just to the south of the mine (Kaufman 2011).
Neither of these streams have been surveyed for habitat or quality. The stream to the south flows into
Smugglers Cove and naturally deposits sediment which provides habitat for eel grass beds. There is
anecdotal evidence of freshwater wetlands near the southern stream, but none are listed in the National
Wetland Inventory (Washington. Whatcom County. Whatcom).
Lummi Rock LLC diverts water from the creek above the mine to a 10,000-gallon holding tanks that is
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located along an access road to the quarry. The water is used to settle the dust that is produced from the
rock crushers and conveyor belts. The company was found in violation of diverting water without the
water right by a Whatcom County inspector (Kaufman 2011).
2.3.2 Runoff
Most of the water that enters the mine is from precipitation. Lummi Island receives about 40 inches of
precipitation a year, primarily during the winter and spring seasons (―Web Soil Survey‖). In undisturbed
ecosystems, precipitation would flow overland through streams, or percolate into the soil and be
absorbed by vegetation, or become groundwater (McCauley and Jones 2005). With the removal of soil
and vegetation and changes in stream patterns, more water moves over the surface transporting
sediments as is flows. Water that is flowing into the mine is collecting dust and soil particles and
transporting them downslope.
Runoff has contributed to sediment released into Smugglers Cove and Hale Passage. Sediment increases
turbidity which is regulated under the Department of Ecology water quality standards (Kaufman 2007).
Discharge of pollutants is illegal under RCW 90.48 (―Water Pollution‖). Turbidity can adversely affect
habitat for marine vegetation, create light
limitations for phytoplankton and marine
plants, and can choke the gills of fish. A
holding pond was installed to slow the flow
of water and redirect it through a forested
area for filtration. In times of high flows the
pond overflows and water travels directly to
marine water. Lummi Rock LLC has created
berms to prevent water from flowing directly
into the marine water, but gaps have been
reported (Kaufman 2007).
The quarry was developed with a flat base
between the rock slope and Smugger‘s Cove.
This is where the rock processing occurs
Figure 2.3.1. Evidence of water accumulation at the
such as crushing the rock and transporting it
base of Lummi Island Quarry (Moench 2012).
to the barges. A major problem the miners
are having is accumulation of water at the base of the quarry during heavy rain events (Figure 2).
2.3.4 Groundwater
No groundwater surveys have been done on the southern half of Lummi Island. The USDA soil survey
predicts that the groundwater depth is greater than 80 inches below the soil surface (―Web Soil
Survey‖). There are no aquifer recharge areas reported within the Lummi Island Quarry (Washington.
Whatcom County. Whatcom 2009).
Proposed Project
Expanding the mine would remove the soil layer and increase exposure of impervious surfaces, increase
peak water flows and sediment transport. The proposed quarry boarders the southern stream and harm
could be done to the water quality and riparian area. The proposal includes a 200-foot setback of
quarried land from the marine water. This setback would provide water filtration and protection from
increased sedimentation. More water would need to be diverted from streams, or wells would need to be
drilled to provide enough water for reducing the dust. Stream water levels should be monitored to verify
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that water removal would not dry the stream seasonally. Water rights permits for either water diversion
or wells need to be acquired before further development.
Alternative Action
The Limestone Quarry is not located on any marine or freshwater bodies and therefore there are fewer
threats posed to aquatic habitat. Freshwater wetlands are present downhill of the proposed mine site
which could be impacted by sediment transport. Surface runoff would increase due to the lack of
permeability of exposed rock. Increased surface runoff could create higher probability of flood events
and landslides. A water source would need to be established for dust reduction inside the mine. Since no
streams are in proximity, this source would most likely be a well.
No Action Alternative
If expansion did not occur, existing patterns of runoff would still be present. Without more affective
berms and holding ponds, water and sediment will continue to flow into Smugglers Cove.
Accumulations of sediment in the marine waters could change the marine substrate directly adjacent to
the mine resulting in changes of the marine flora and fauna.
2.4. VEGETATION
This section describes impacts to terrestrial and aquatic vegetation. Adequate vegetation is a key
component to any ecosystem. This section discusses both terrestrial and aquatic vegetation present at the
site and how it will likely be affected should the proposal be allowed, if there is no action taken, and if
the alternative action is chosen.
Existing Conditions
The site is heavily forested, comprised of a biologically diverse assemblage of old growth trees and
understory shrubs and grasses (Whatcom County Revised SEPA DNS 2009, 7). The site also maintains
a shoreline that is known to support both kelp and eelgrass (Whatcom County Revised SEPA DNS
2009, 7). Expanding mining operations on Lummi Island would likely impact both terrestrial and marine
vegetation. There are two impacts to vegetation that would likely result from the proposed action. One is
the removal of deciduous trees, evergreen trees, shrubs, and grasses, whose removal is stated in the
SEPA checklist as being necessary for mining (Whatcom County Revised SEPA DNS 7). The second is
the effects on kelp and eelgrass likely to result from increased barge traffic, entering and exiting
Smugglers Cove, and inputs of silt and sediment deposited into the nearshore. Plant species shown in
Table 2.4.1. were listed in the SEPA checklist as being present on or near to the proposed site (Whatcom
County Revised SEPA DNS 7):
Table 2.4.1. Vegetation listed in SEPA checklist (Whatcom County Revised SEPA DNS 7)
Terrestrial Vegetation
Deciduous Trees:
Alder, maple, aspen, other
Coniferous Trees:
Fir, cedar, pine, other
Shrubs
Grass
Aquatic Vegetation
Kelp
Eelgrass
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2.4.1. Terrestrial Vegetation
The vegetation at the site is predominantly composed of conifers and shrubs. A more detailed
description of the terrestrial vegetation located on the site is given in the table below, in addition to
suggestions on how reforestation should be approached (USDA 1992):
Table 2.4.2. Vegetation description in Whatcom County soil survey of 1992 (USDA 1992).
Main Woodland
Trees of Limited
Common Understory
Reforestation
Species
Extent
Plants
Douglas fir
(Pseudotsuga
menziesii)

-Western hemlock
(Tsuga heterophylla)

-Western swordfern
(Polystichum munitum)

-Western Redcedar
(Thuja plicata)

-Salal
(Gaultheria shallon)

-Red alder
(Alnus rubra)

-Red huckleberry
(Vaccinium parvifolium)
-Oregongrape
(Mahonia aquifolium)
-Creambush oceanspray
(Holodiscus discolor)

Human Induced:
Planting Douglas fir or
red alder seedlings
Natural:
(based on availability of
seed trees)
-Reforestation of cutover
areas by red alder occurs
readily
-Reforestation by western
hemlock occurs
periodically in Kickervill
silt loam

No plants proposed to be removed are deemed threatened or endangered by the Natural Resource
Conservation Service (NRCS) (Washington Natural Heritage Program). However, sufficient revegetation on the site poses a problem post mining operations. Impacts resulting from deforestation,
such as decreased slope stability and higher concentrations of silt and sediments in runoff, are therefore
likely to continue after mining is completed. Under Chapter 78.44 of the Revised Code of Washington
there is no requirement, although it is encouraged, that vegetation be maintained during the time period
surface mining occurs. Rather, it is suggested that reforestation be completed within two years following
mining termination (RCW 78.44.131).
Possible issues with reforestation onsite include insufficient availability of seed trees, once the site is
cleared, and seedling mortality, should they be anthropogneically planted, resulting from inadequate
soil moisture and temperatures (USDA 1992). A comprehensive list of possible difficulties faced for
reforestation after mining are summarized in Table 2.4.3. Issues for reforestation that are stated in the
table include: seedling mortality rate being higher on ridgetops, which are subject to strong, persistent
winds; rock outcrops preventing even distribution of reforestation; and rooting depth being restricted by
bedrock, making trees more subject to windthrow (USDA 1992).
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Table 2.4.3. Possible reforestation difficulties throughout the site (USDA 1992)
Portion of Proposed Site
Slope
Possible Reforestation Difficulties
(Categorized Based on Soil
(Degrees)
Characteristics)
All of site
5-60
-Canopy openings = uncontrolled invasion/growth of
competing plants that can prevent establishment of
seedlings
-High soil temperature & low soil moisture during
growing season can = high seedling mortality rate
81 – Kickerville silt loam
117 – Picket-Rock outcrop
complex

118 – Picket–Rock outcrop
complex

8-15
5-30

30-60

Same as ―All of site‖
- Seedling mortality rate higher on ridgetops that are
subject to strong, persistent winds
- Rock outcrop prevents even distribution of
reforestation
- Areas on ridgetops subject to strong, persistent
winds making it less productive
- Possible erosion hazard when timber is harvested
- Trees can break if they are felled on the Rock
outcrop
- Following road construction/clear-cutting, road
failures and landslides are likely
- Soil creep is common on this unit
- Seedling mortality rate is higher on ridgetops that
are subject to strong, persistent winds
- Rooting depth restricted by bedrock, wet Picket
soil, and strong winds, resulting in trees occasionally
subject to windthrow
- Rock outcrop prevents even distribution of
reforestation

In addition to problems associated with trying to re-vegetate after mining, slope stability and water
quality are likely to be impacted during the period of time that the mining itself is conducted.
Decreased Slope Stability
In the SEPA checklist, the site was described as having ―steep slopes,‖ with the steepest slope being
described as ―vertical‖ (Whatcom County Revised SEPA DNS 3). The steepness of the slope gradient,
proximity of the site to an area that is already cleared, and high amounts of precipitation experienced in
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the coastal Pacific Northwest should all be considered. The combination of these conditions increases
the likelihood that additional clearing would degrade the slope stability of the site.
The vegetation cleared would be removed at various inclines, from elevations as low as 60 feet from sea
level to possibly as high as 600 feet ("Topo Map of Latitude 48.6798°N Longitude °W Zoom 11 S
Size."). The slope is likely to be slightly unstable due to the fact that it has inclines as steep as 60
degrees (USDA 1992). This steepness, when coupled with interrupted ground movement produced when
heavy rains percolate to the clay soil layer, can result in soil seeps as water erodes the soil beneath
(USDA 1992). This could result in landslides as the upper unsupported layers give way to the force of
gravity (USDA 1992). Removal of vegetation could increase the magnitude and frequency of landslides.
This is because vegetative uptake of water and the ability of vegetation to consolidate sediments with
their root matrix are crucial components to the maintenance of slope stability.
Degraded Water Quality
Erosion increases without vegetation. Soil erosion can result in water quality degradation and impacts on
soil productivity. Vegetation can dampen such effects by slowing surface water flows, absorbing excess
water, and consolidating sediments with its roots, thereby protecting nearshore environments from
excess inputs of sediment. The 200-foot buffer between where mining would occur and the shoreline
would lessen the impacts of vegetation removal upslope (Figure 2.4.4.).
However, impacts to the nearshore environment are a key ecological concern for the site. Further
investigation should be conducted as to how runoff would be handled should the capacity of the 200foot buffer be surpassed. Additional silt and sediments would be present in runoff once vegetation is
removed, and thereby less water taken up and sediment consolidated. If this were to lead to increased
water turbidity or changes in sediment abundance and characteristics in the nearshore, species such as
kelp, eelgrass, Pacific sand lance, and Pacific herring would be impacted.

2.4.2. Aquatic Vegetation
Aquatic vegetation is a vital component to the
nearshore environment and provides habitat
for many organisms. Kelp is documented as
being located along Lummi Island‘s eastern
shoreline (Figure 2.4.5.). Eelgrass is also
documented as being located along the
shoreline, with eelgrass beds known to be
present in Smugglers Cove (Figures 2.4.6. and
2.4.7.). The shoreline already has increased
amounts of silt and sediment being introduced
into the nearshore habitat (Figure 2.4.4.)

Figure 2.4.1. Aerial view of proposed MRL
overlay expansion with setback
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Kelp and eelgrass are both currently
being monitored by the State due to
their importance in nearshore
environments. Washington State has
recognized the importance of kelp
plants by initiating the Nearshore
Habitat Program (NHP). The NHP,
which has been in effect since 1989,
monitors changes in kelp canopy
areal extent along the Strait of Juan
de Fuca and the outer coast ("Kelp
Monitoring."). As part of the
program, two species of canopyforming kelp are monitored in Puget
Sound: giant kelp (Macrocystis
integrifolia) and bull kelp
(Nereocystis luetkeana) ("Kelp
Monitoring.").The NHP has also
Figure 2.4.2. Sediment runoff into nearshore and tree removal
monitored eelgrass abundance and
of current quarry site, photo taken 4/6/11 (Moench 2012)
distribution throughout the Greater
Puget Sound since 2000 ("Nearshore
Habitat Eelgrass Monitoring.‖). This was achieved through the Submerged Vegetation Monitoring
Project (SVMP) ("Nearshore Habitat Eelgrass Monitoring.‖). The preferred habitat conditions for Puget
Sound kelp and eelgrass are displayed in Table 2.4.4.

Table 2.4.4. Preferred habitat conditions for Puget Sound kelp and eelgrass (Information from
EnviroVision et al 11-29 to 11-37)
Preferred
Preferred
Preferred
Preferred
Preferred
Preferred
Depths (m) Salinity
Temperature Light
Substrate
Current
Levels
(°C)
(psu)
Puget
15-30
>25
<15
High
Hard
Subtidal
Sound
ambient light substrate
Kelp
Species
Minimal
sedimentation
Eelgrass
0.5 – 3.4
20-30
10-20
High
Mud
Low (Z.
ambient light
moderately
marina)
Sandy
highsubstrate
energy
intertidal
Shallow
subtidal
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Vegetative growth occurs in the euphotic zone, the uppermost portion of the water column, where light
levels are high enough for photosynthesis to occur (EnviroVision et al 11-29 to 11-37). Nearshore
vegetation is reliant on light transmission rates, which can vary depending on the water quality and
suspended particulate matter content (Battelle 2003). In addition to needing high ambient light and
sufficient light transmission, the following habitat characteristics are also vital to kelp and eelgrass
(EnviroVision et al11-29 to 11-37):
-

Clear, turbidity-free water
Hard, relatively stable substrate (kelp)
Sandy substrate (eelgrass)

The primary impacts to be considered are decreases in light penetration and alterations to substrate
composition that are severe enough to negatively impact the productivity and ecological success of kelp
and eelgrass.
Kelp (Macrocystis integrifolia)

Figure 2.4.3. Aerial view of kelp presence along shoreline of proposed MRL overlay expansion with
scales of 1: 12,250 (Left) and 1: 6,336 (Right). Data provided by Washington Coastal Atlas.
Nearshore environments are ideal for kelp in that they provide the sunlight, wave energy, and solid
substrate necessary to support kelp growth. Alterations to the nearshore decrease available kelp habitat
through lack of sunlight, degradation of water quality due to runoff, and damage incurred via boat
propellers. These are all potential impacts to consider with regards to kelp ("Kelp Monitoring.").
Damage to kelp via boat propellers will be minimal and outweighed by the fact that it would likely
benefit from the boat-induced currents. Kelp is not held to the substrate by roots, but rather attaches
itself to the soil via holdfasts (EnviroVision et al 11-29 to 11-37). As a result, kelp must rely on
obtaining nutrients directly from the water column rather than from the soil. This means that kelp would
likely not be negatively impacted by increased wave action produced by barges due to the fact that
moderate wave energy or currents provide a continual circulation of nutrient-rich water to the plant
(EnviroVision et al 11-29 to 11-37). However, kelp would likely be impacted by increases in silt and
sediments into the nearshore environment. Due to the fact that kelp distribution is reliant on its ability to
receive sunlight, it is restricted to the shallower portions of the nearshore environment, making it more
vulnerable to increased silt and sediment inputs. Should the amount of silt and sediment introduced,
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either as particulates from mining or from landslides, result in increased turbidity, it would block out
light and likely result in kelp mortality.
Eelgrass (Zostera marina)
Eelgrass, whether it is the native Zostera marina or the non-native Z. japonica, is a subtidal grass that,
unlike kelp, has roots. Not only are the roots useful to the species by allowing it to spread via its
rhizomes, but eelgrass roots also help anchor sediments (EnviroVision et al 11-29 to 11-37). This
presence of a root matrix in the substrate helps to protect shorelines from wave and current-driven
erosion (EnviroVision et al 11-29 to 11-37). Preferring the fine-grained sandy substrates of the low
intertidal and shallow subtidal zones, eelgrass is like terrestrial grasses in that it forms denser clusters in
the spring and summer and goes dormant and decays during the colder months of fall and winter.
Despite this, eelgrass bed areas vary less than 10 % over time (EnviroVision et al 11-29 to 11-37).
Eelgrass provides a multitude of benefits to
shorelines in that, in addition to stabilizing
sediments and decreasing erosion, they are known
for keeping shallow subtidal environments moist
and cool during low tides (EnviroVision et al 1129 to 11-37). In addition, eelgrass is also an
essential component of the Puget Sound food web.
The wide variety of organisms supported by
eelgrass includes, but is not limited to
(EnviroVision et al 11-29 to 11-37):

Figure 2.4.4. Eelgrass beds in Smugglers
Cove, photo taken 7/30/11 (Moench 2012)

-

Zooplankton
Juvenile salmonids
Small crabs
Nudibranch
Larval forage fish

Shoreline surveys have found ―patchy‖ distributions of eelgrass along the entire shoreline of the site and
Smugglers Cove (Figure 2.4.7). Eelgrass is a photosynthetic plant that relies heavily on its root system
to get adequate nutrients. Having a strong root system and adequate light exposure allows for denser
eelgrass beds to form and for the species overall to thrive (EnviroVision et al 11-29 to 11-37). When
conditions are adequate seeds can be dispersed and result in the formation of new colonies
(EnviroVision et al 11-29 to 11-37). The preferred habitat for Puget Sound kelp and eelgrass is shown in
Table 2.4.4. In Puget Sound eelgrass beds normally form at depths of 0.5 – 3.4 meters MLLW (1.6 –
11.2 feet) (EnviroVision et al 11-29 to 11-37). As with kelp, the primary impact to consider with regards
to eelgrass is how light penetration into the water column might be affected by the proposed action.
High turbidity and sediment loading, due to mining waste and landslides, would reduce the depth of
light penetration, and or result in material settling on the plants‘ blades. This would result in a reduction
in their photosynthetic capability and would hinder their ability to receive sufficient sunlight
(EnviroVision et al 11-29 to 11-37). Adequate light absorption is required in order for eelgrass to
survive cloudy winters (EnviroVision et al 11-29 to 11-37). The deepest depth where eelgrass is present
is often related to the clarity of the water (EnviroVision et al 11-29 to 11-37). Increased turbidity can
thereby be a limiting factor for eelgrass‘ habitat extent.
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Figure 2.4.5. Eelgrass distribution with scales of 1: 12,250 (Left) and1: 6,336 (Right). Data provided by
Washington Coastal Atlas
Aquatic Vegetation Benefits
Kelp and eelgrass are carbon-fixers and important to nearshore primary production. These two species
play a critical role in the nearshore environment by providing the base of the food chain through their
generation of nutrients and substrate (EnviroVision et al 11-29 to 11-37). In addition, kelp and eelgrass
provide both foraging habitat and places of refuge for a variety of organisms, including a wide variety of
fish and invertebrates species. With regards to juvenile salmon in particular, kelp and eelgrass beds:
provide refuge from wave and current energy; are used to avoid predation; and attract and support a
multitude of organisms, thereby making them a highly valued food source (EnviroVision et al 11-29 to
11-37). Kelp and eelgrass play an influential role in the recovery and overall health of salmon species
that are currently listed as threatened under the Environmental Species Act (ESA). Therefore eelgrass
and kelp are considered key elements when designating the location of critical habitats. At a local level,
the influential role of kelp and eelgrass is also recognized through local Critical Area Ordinances
(CAOs) and Shoreline Master Programs (SMPs). In addition, kelp and eelgrass beds, except giant kelp
(Macrocystis integrifolia), are prohibited for commercial harvest in Washington State due to their
substantial ecological role (EnviroVision et al11-29 to 11-37).
So long as silt and sediment introduction is limited, the impacts to kelp and eelgrass would be minimal.
Barge activity has the potential to negatively impact eelgrass if it were to occur frequently enough.
Presently mining-related barge activity does not occur at rates likely to greatly stress either species.
Residents only observe barge traffic entering and exiting Smugglers Cove once a week to transport
gravel to its distribution centers (Moench 2012). This is relatively infrequent when compared to
recreational boat activity, especially during the summer months (Moench 2012). While barge activity
would likely increase with more gravel to transport, lack of adequate light or changes to the sediment
compositions of the nearshore are more significant impacts. In addition, shoreline modification is
normally considered the greatest impact to kelp and eelgrass, through riparian vegetation alteration,
shoreline armoring, and overwater structures. Such actions are not part of the proposal for the site
(EnviroVision et al 11-29 to 11-37).
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Environmental impacts will be restricted to: decreased light exposure, changes to substrate composition,
and altered amounts of suspended sediments in the nearshore. All of these impacts can for the most part
be managed through monitoring of silt and sediment inputs.
No Action
The proposed action would likely have impacts on terrestrial vegetation and may affect aquatic
vegetation. While current mining practices have already resulted in deforestation and increased amounts
of sediment and silt in the nearshore environment, taking no action would greatly reduce the
environmental impacts unless the land were to be utilized under the current zoning, i.e. rural forestry, for
forestry purposes. Under such circumstances the same slope instability would likely result due to
deforestation. However, some of the impacts to the nearshore environment would be less likely to occur
due to lack of an increase in barge activity and its transportation of silt and sediment. However, changes
in barge activity would have to be quantified in order to determine exact differences in impact. Should
no action occur, less sediment would likely be introduced into the nearshore environment, thereby
decreasing the likelihood of increased turbidity and alteration to the substrate.
Alternative Action
Should the mining expansion be relocated to Aggregates West‘s Limestone Quarry in Maple Falls,
Washington, there would be substantially fewer impacts on vegetation. First, there is no nearshore
environment present near the Limestone Quarry, and therefore no aquatic vegetation to be impacted.
Second, while terrestrial vegetation would still have to be removed from a steep slope, resulting in
decreased slope stability, the slope leads to a valley floor rather than a nearshore environment. Therefore
impacts on the environment associated with alterations to terrestrial vegetation would also likely be
fewer in that decreases in water quality will not be a potential impact. It can be deduced that, with
regards to impacts on vegetation, the overall environmental impacts of this alternative action are fewer
than the proposed action.
2.5.WILDLIFE
The following section will describe the potential impacts to both aquatic and terrestrial wildlife.
Existing Conditions
The southern portion of Lummi Island, much of which is owned as preserved open space by the public
and the Lummi Island Heritage Trust, is undeveloped and known for being biologically diverse (Figure
2.5.1). The proposed MRL expansion on Lummi Island would encompass an area designated by the
State as being worth preserving from urban expansion. This designation is given based on the
biodiversity of the area and the ecosystem benefits it provides (WDFW 2008). In addition, the site abuts
a nearshore habitat that has been designated as ―critical habitat‖ by the National Oceanic and
Atmospheric Administration (NOAA) and a ―critical area‖ under Whatcom County‘s Critical Areas
Ordinance (CAO) (Figure 2.4.1) (Final Assessment of NOAA Fisheries’ Critical Habitat).
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Figure 2.5.1. Protected open spaces on Lummi Island (Left) Protected shorelines (Right) Source :
Whatcom County: Lummi Island 47 (Left) and Parametrix et al Appendix A (Right)
Environmental impacts on fish, invertebrate, mammal, and bird species would likely result from an
expanded MRL overlay and increased mining activity on the site. These species rely on the continued
presence of a healthy terrestrial and nearshore environment, both of which would likely be altered. The
site provides habitat to a wide assemblage of species and the entire 27.5 acre site encompasses Stateclassified Habitat Conservation Areas (Moench 2012) (Figure 2.5.2).

Figure 2.5.2. Habitat Conservation Areas on Lummi Island Source: Whatcom County Critical Areas
Ordinance Map No. T37-R1E
The entirety of the proposed site has been designated by the Washington State Department of Fish and
Wildlife (WDFW) as being an area that is environmentally and biologically sensitive. The site is
included as part of the WDFW‘s Priority Habitat and Species (PHS) Program‘s ―Biodiversity in
Developing Areas‖ (WDFW 2009b) (Figure 2.5.3.). This section discusses the different species thought
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to reside in the vicinity of the proposed site. It also examines how these species may be affected should
the proposed action be allowed, if there is no action taken, and if the alternative action is chosen.
Biodiversity habitats, as it applies to the site, are defined in the WDFW‘s priority habitats and species
management recommendations document, Landscape Planning for Washington’s Wildlife: Managing
for Biodiversity in Developing Areas, as being ―the range of physical (habitat) and biological (species,
communities) components, the ways that species interact with the physical environment, and the
processes necessary to maintain these interactions through time‖ (WDFW 2009b).
Designation of biologically diverse areas as part of the PHS Program was guided by Washington‘s
Comprehensive Wildlife Conservation Strategy reports. These reports found that loss, degradation, and
fragmentation of habitat, are the major stresses to the State‘s wildlife (WDFW 2008). The retention and
restoration of wildlife habitat in the ―developing landscape‖ has been determined by the State to provide
ecological services ―important to humans and communities.‖ These ecological services include (WDFW
2009b):
-

Improved water quality
Improved water storage and availability
Buffering and control of stormwater and floods
Buffering and control of pollination
Buffering and control of food production
Soil fertility
Pest control
Reduction of carbon dioxide

In order to address the issue of development infringing on habitat and affecting ecosystem benefits, it is
currently an objective of the State to lessen the land-use change induced impacts on biodiversity. The
State‘s primary goal is to retain more wildlife and habitat species in developing areas so as to promote
continued biodiversity and the ecological services it provides; the site has been designated by the
WDFW as being one of such areas worth preserving (WDFW 2008).
The purpose of the State awarding a ―biologically diverse‖ designation is to have planners take into
account the impacts development would have on wildlife so that such impacts might be limited (WDFW
2009b). While the focus of this designation is primarily to analyze effects of residential expansion on
natural habitats, it sets the tone that any development, including the activities associated with mining,
should be evaluated to understand impacts on important ecosystem processes and functioning (WDFW
2009b).
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Figure 2.5.3. Whatcom County Biodiveristy in Developing Area designation of site. Source: PHS
interactive mapping database
Table 2.5.1. gives a summary of the wildlife stated in the State Environmental Policy Act (SEPA)
checklist that was provided by the proponent (Whatcom County Revised SEPA DNS 8). It has been
expanded upon to include species that were documented by the Department of Fish and Wildlife as
being present in the vicinity of the site (WDFW 2008). For the purposes of Table 2.5.1., definitions used
are the same as those used by the Washington State Department of Fish and Wildlife ("Washington State
Species of Concern Lists."):

Washington State Department of Fish and Wildlife (WDFW) Definitions
Threatened = any species native to Washington State that is ―seriously threatened with extinction
throughout all or a significant portion of its range within the state.‖
Sensitive = any species native to Washington State that is ―vulnerable or declining and is likely
to become endangered or threatened throughout a significant portion of its range within the state
without cooperative management or removal of threats.‖
Candidate = species that the Department of Fish and Wildlife will ―review for possible listing if
sufficient evidence suggests that its status may meet the listing criteria defined for State
Endangered, Threatened, or Sensitive.‖
Species of Concern = informal term that refers to species that need proactive protection, but for
which insufficient information is available to indicate a need to list the species as endangered.
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The following species are to be taken into consideration:
Table 2.5.1. Species listed in the SEPA checklist and to be analyzed for environmental impacts
(Whatcom County Revised SEPA DNS 8)
Fish & Invertebrates
State Status
Federal Status
Pacific Herring
Candidate
Species of Concern
Pacific Sand Lance Larvae None
None
Puget Sound Chinook
Candidate
Threatened
Puget Sound Steelhead
None
Threatened
Rockfish
Candidates: 13
Endangered:
species listed
Bocaccio rockfish
Threatened: Canary
and Yelloweye
rockfish
Species of Concern:
Brown, Copper, and
Quillback rockfish
Sea Urchin
PHS: Red Urchin
None
Hardshell Clam
None
None
Dungeness Crab
PHS Listed
None
Pinto Abalone
PHS Listed
Species of Concern
Mammals
State Status
Federal Status
Deer
None
None
Harbor Seal
Monitored
None
Sea-lion
Threatened
Threatened
Birds
State Status
Federal Status
Bald Eagle
Sensitive
Species of Concern
Eagle
Candidate: Golden
None
eagle
Peregrine Falcon
Sensitive
Species of Concern
Band-Tailed Pigeon
None
None
Pileated Woodpecker
Candidate
None
Turkey Vulture
Monitored
None
Common Loon
Sensitive
None
Great Blue Heron
Monitored
None
Hawk
Candidate: Northern
Species of Concern:
goshawk
Northern goshawk

Below is a Priority Habitat Species (PHS) report for the proposed site that was produced through the
WDFW‘s PHS online interactive database. Inclusion in the PHS program prioritizes the conservation
and management of listed species and habitats (WDFW 2008). As can be deduced from Figure 2.5.4.,
the site includes priority biodiversity areas, bald eagle breading habitats, and the presence of pinto
abalone. Note that the map only shows species documented by the WDFW as being both a PHS-listed
species and having been observed on the site (WDFW 2008).
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Figure 2.5.4. Image and table created from PHS online
database showing PHS species and habitats documented as
being located within the site boundaries.
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2.5.1. Fish
Part of the proposal is to create a 200-foot buffer between the mining activity and the shoreline.
However, there are many impacts that allowance of the proposal would have on fish. The major impacts
associated with increased mining would likely be: changes to the substrate, resulting from sediment
inputs and barge activity; increased turbidity; and the disposal of silt and sediments associated with
erosion and surface water transport. The species listed in the SEPA checklist as likely to be impacted
are: Pacific herring (Clupea pallasi), Pacific sand lance (Ammodytes hexapterus), Puget Sound Chinook
salmon (Oncorhynchus tshawytscha), Puget Sound steelhead (Oncorhynchus mykiss), and rockfish
species (Sebastes spp.) (Whatcom County Revised SEPA DNS 8).
Pacific herring and the Pacific sand lance are more likely to be directly impacted by the mining-related
impacts to the nearshore. Mining would likely alter the sediment quality and quantity in the intertidal
and shallow subtidal zones adjacent to the site. Deposition of excess silt and sediment may derive from:
mining, gravel being processed and transported via barges, and landslides that may occur during rain
events following the removal of vegetation. Alteration to the substrate of the nearshore environment
would likely impact the habitat of Pacific herring and Pacific sand lance (Figure 2.5.5.). Impacts to
Pacific herring and Pacific sand lance are of concern due to the fact that they are crucial components to
the Puget Sound food web, acting as essential food sources to many of the species noted in the SEPA
checklist, such as resident salmon, sea-lions, and seals (Table 2.5.2.).

Figure 2.5.5. Distribution of herring spawning (pink cross-hatch) and sand lance larvae (light blue dots)
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Table 2.5.2. Juvenile Pacific herring and Pacific sand lance as a critical Puget Sound food source
(Penttila)
Food Source
Supported Species
Juvenile Pacific Herring
Resident Salmon
Orca
Western Grebes
Sea-lion
Common Murre
Seals
Rhinoceros Auldet
Resident Salmon
Tufted Puffin
Pacific Sand Lance
Resident Salmon
Common Murre
Rhinoceros Auldet
Tufted Puffin
Pacific Herring (Clupea pallasi)
With approximately 20 individual stocks occupying the Puget Sound Basin, from the Canadian border to
Dungeness Bay, Pacific herring are considered a widespread pelagic species in Washington‘s marine
waters (Penttila 3). Unlike the Pacific sand lance, the WDFW monitors the status of most of the herring
spawning stocks on an annual basis, data for which can be found dating as far back as the mid-1970s.
This is mostly due to the ease of ascertaining spawning-escapement biomass estimates (Penttila 1).

Figure 2.5.6. Documented herring spawning areas in the Puget Sound basin (Penttila 3)
Pacific herring no longer spawn along Lummi Island, but not as a result of habitat change. Other life
stages of the species can still be found in Hale Passage, and the species still contributes to the areas‘
food web and ecosystem. Normally, juvenile herring migrate to the open ocean in the early fall (Penttila
3). However, it is also possible for herring to spend their entire lives in Puget Sound. Highly productive
areas, such as the eelgrass beds along Lummi Island, are important habitats for herring of all age classes
(Penttila 3). Impacts to the nearshore via increased silt and sediment deposition would therefore likely
affect Pacific herring through possible impacts on eelgrass abundance and alterations to sediment
present in the nearshore. Herring are a very valuable food source to a wide variety of species important
to humans, such as salmon, sea-lions, and seals. Impacts to Pacific herring should be considered.
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Pacific Sand Lance (Ammodytes hexapterus)
The Pacific sand lance also prefers the type of nearshore environment abutting the proposed site (Figure
2.5.6.). Being a preferred sport-bait for Chinook salmon, the WDFW has banned commercial
exploitation of Pacific sand lance due to the important ecological role it plays (Marine Forage Fishes of
Puget Sound VI). Despite the fact that they are not to be commercially exploited, Pacific sand lance are
not an uncommon forage fish, and are actually widespread in nearshore marine waters. This includes the
entire Puget Sound Basin (Penttila 3-4).
As of 2007, only approximately 10 percent of the Puget Sound Basin‘s shoreline had been documented
as sand lance spawning habitat (Penttila 3-4). The WDFW does not assess the annual status of sand
lance spawning populations due to the extreme difficulty collecting data (Penttila 3). However, the lack
of priority assignments conducted by the WDFW with regards to sand lance stock assessments, and
absence of significant harvest fisheries, do not imply that maintaining current sand lance populations is
not of ecological concern (Penttila 3-4).
Pacific sand lance spawn in the upper intertidal zone, normally higher than +5 feet MLLW in tidal
elevation, of sand-gravel or sand beaches ("NOAA-NMFS-NWFSC TM-45: Contents.‖). Spawning
occurs from November through February. After eggs incubate for approximately 30 days sand lance
larvae enter the nearshore environment ("NOAA-NMFS-NWFSC TM-45: Contents." ). Sand lance
larvae are present near the site (Figure 2.5.5.). These fish are an important food source for salmon, other
marine species, and terrestrial wildlife.
The primary vulnerability for sand lance is shoreline modification that affects the sandy beaches they
rely upon ("NOAA-NMFS-NWFSC TM-45: Contents.‖). No such modification is part of the proposed
action. However, Pacific sand lance could be affected by other impacts that would possibly result from
the proposed action. For instance, increased barge traffic, carrying gravel into and out of Smugglers
Cove, and deforestation associated with mining are likely to alter the nearshore environment. Such
alterations to the nearshore environment may include: increased turbidity, changes to the nearshore
substrate, and subsequent decreases in eelgrass and kelp abundance. Puget Sound Chinook and
steelhead, while not likely to be directly impacted by the proposed action, would likely be impacted
should herring and sand lance populations decrease. This is due to the fact that herring and sand lance
are a valued food source for both Chinook and steelhead.
The Cumulative Importance of Pacific Herring and Pacific Sand Lance:
Current mining practices on Lummi Island have resulted in increased deposition of silt and sediments
into the nearshore (Figure 2.4.3.) Studies have not been conducted to determine if these inputs have
affected Pacific herring and Pacific sand lance stocks. It is stated in the Hydraulic Code Rules,
Washington Administrative Code (WAC) 220-110, that herring and sand lance spawning habitats are
―marine habitats of special concern‖ (Penttila 1). However, neither the herring nor the sand lance is
listed as threatened or endangered under the Endangered Species Act (ESA). The impacts to the herring
and sand lance should be considered in regards to how their projected species‘ decline may impact other
species such as salmon and steelhead.
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Nearshore Critical Habitat: Chinook and Steelhead:
The eastern coast of Lummi Island supports a number of fish species, including the ESA-Threatened
Puget Sound Chinook salmon and Puget Sound steelhead. While neither species is resident to Hale
Passage, both grow as juveniles and traverse in the waters surrounding Lummi Island as they make their
way from the Nooksack River to the Pacific Ocean. The project is not likely to have significant adverse
impacts on Chinook, other salmon species, and steelhead.
Hale Passage is one of many transit routes that can be taken by salmon and steelhead from the Straights
of Georgia to the Nooksack River. The main runs for the Nooksack River include: Pink salmon on odd
numbered years, Coho, Chinook, and Chum salmon ("Salmonid Stock Inventory (SaSI)."). There are
also summer and winter steelhead runs, in addition to Searun Cutthroat and Searun Bull trout
("Salmonid Stock Inventory (SaSI).").
The primary concern is whether or not the proposed activity will severely affect the nearshore
environmental along Lummi Island, which has been federally-designated as ―critical habitat.‖ The
nearshore environment, which encompasses marine areas that adjoin the shoreline and extends to depths
of 30 meters (98.5 feet), has been designated by the National Oceanic and Atmospheric Administration
(NOAA) as critical habitat for the Puget Sound Chinook salmon (Final Assessment of NOAA Fisheries'
Critical Habitat 1). NOAA is also currently considering making the same area an ESA critical habitat
for steelhead (Final Assessment of NOAA Fisheries' Critical Habitat 1). The proposed action would not
likely have direct environmental impacts on salmon or steelhead as long as the integrity of the nearshore
area is maintained and eelgrass beds, Pacific herring, and Pacific sand lance larvae are not negatively
impacted.
―Critical Habitat Under the ESA ,‖ as is described under section 3(5) (A) of the Final Assessment of
NOAA Fisheries’ Critical Habitat Analytical Review Teams For 12 Evolutionarily Significant Units of
Pacific Salmon and Steelhead is: ―‘(I) the specific areas within the geographical area occupied by the
species, at the time it is listed . . ., on which are found those physical or biological features (I) essential
to the conservation of the species and (II) which may require special management considerations or
protection; and (ii) specific areas outside the geographical area occupied by the species at the time it is
listed . . . upon a determination by the Secretary that such areas are essential for the conservation of the
species.‘ [It is stated that] once a critical habitat designation is assigned it is required by ESA Section 7
that ‗federal agencies…ensure that they do not fund, authorize, or carry out any actions that are likely to
destroy or adversely modify that habitat‖ (Final Assessment of NOAA Fisheries’ Critical Habitat 1).

Figure 2.5.7. Map
of nearshore
environment in
Nooksack WRIA;
Data from NOAA
Fisheries Protected
Resources Division
2005
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Nearshore marine areas were determined by NOAA to be, in general, critical salmon and steelhead
habitat due to the fact that such areas are most often (Final Assessment of NOAA Fisheries’ Critical
Habitat):
-

Free of obstruction
Have water quality and quantity conditions that support growth and maturation
Have forage, including aquatic invertebrates and fishes, which support growth and maturation

Focus was especially placed on nearshore areas in Puget Sound because of their unique and relatively
sheltered ―fjord-like‖ setting, unlike other, more open, coastlines of Washington State (Final Assessment
of NOAA Fisheries’ Critical Habitat).―Nearshore‖ marine areas are defined as those areas that are
adjoining with the shoreline to those that are a depth less than 30 meters (98.5 feet) relative to the
shoreline (Final Assessment of NOAA Fisheries’ Critical Habitat). The 30-meter maximum depth was
set based on its often coinciding with the maximum depth of the photic zone in Puget Sound. The photic
zone is significant in that it provides critical habitat for juvenile salmon and their prey (Final Assessment
of NOAA Fisheries’ Critical Habitat).
Designation of the Lummi Island shoreline as a critical habitat for Puget Sound Chinook and Puget
Sound steelhead does not extend past the fact that it has a relatively high abundance of forage fish, such
as Pacific herring and Pacific sand lance. No specific study was conducted by NOAA to determine that
this particular nearshore abutting the site is critical to salmon or steelhead populations. Therefore, as
long as the nearshore continues to provide adequate numbers of Pacific herring and Pacific sand lance, it
will continue to uphold its role as a critical habitat to Puget Sound Chinook, and possibly Puget Sound
steelhead, in accordance with NOAA‘s definition (Final Assessment of NOAA Fisheries’ Critical
Habitat).
Puget Sound Chinook (Oncorhynchus tshawytscha)
Puget Sound Chinook are present in Hale Passage due to the fact that it is a main passageway to and
from the Strait of Georgia to the Lummi River and the Nooksack River. Despite recent habitat
management plans, the North Sound is still far from reaching its spawning planning target (See Figure
2.5.8.)
The map below (Figure 2.5.9.) displays the ESA critical habitat for
the Puget Sound Chinook salmon Evolutionary Significant Unit
(ESU), as is defined in the National Marine Fisheries Service‘s
(NMFSs) Final Rule to Designate Critical Habitat for 12 ESUs of
Pacific Salmon and Steelhead (Final Assessment of NOAA
Fisheries’ Critical Habitat). The map identifies habitat areas
essential for the conservation of the ESU. Locations were chosen
based on Puget Sound salmon use and professional judgments and
observations made by biologists familiar with the watershed (Final
Assessment of NOAA Fisheries’ Critical Habitat).
As is shown by the Nooksack Water Resource Inventory Area
(WRIA) map, the nearshore marine areas within Puget Sound have
been designated as ESA critical habitat for the Puget Sound
Figure 2.5.8. Current vs. target North Sound Chinook abundance
(Governor‘s Salmon Recovery Office 37)
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Chinook salmon ESU (Figure 2.5.9.). Chinook Salmon, known for being the largest of salmon, have
been impacted by loss of habitat, over fishing, water pollution, and dams intercepting its runs. This has
resulted in Puget Sound Chinook being federally-listed as a Threatened species. According to the
NMFS, there are seven ESUs in Washington State. The ESU of significance with regards to the Lummi
project is the Puget Sound ESU, which is listed as being threatened (Final Assessment of NOAA
Fisheries’ Critical Habitat).
Although they pass through Hale Passage, Puget Sound Chinook are not a resident species.
Environmental impacts of the proposed action on the Chinook ESU, beyond those incurred by the loss
of herring and sand lance, do not need to be considered.
Puget Sound Steelhead (Oncorhynchus mykiss)
Puget Sound, which includes Hale Passage, is under review by NOAA as also being ESA Critical
Habitat for Puget Sound steelhead, which is also listed as a Federally-Threatened species (Final
Assessment of NOAA Fisheries’ Critical Habitat). This is exemplified in Figure 2.5.9:

Figure 2.5.9. Map procured from the County‘s CAO which depicts areas occupied by Puget Sound
steelhead, Chinook, and Hood Canal Summer-run Chum (Moench 2012)
Stressed by loss of habitat, over fishing, hydraulic dams, genetic problems from hatcheries, and water
pollution, steelhead are also a species to consider with regards to the proposed action. According to
studies conducted by NMFS, there are five ESUs of steelhead that reside in the State of Washington
(Final Assessment of NOAA Fisheries’ Critical Habitat). As is shown above, Puget Sound is currently
being considered a possible ESA Critical Habitat for Puget Sound steelhead, which is also listed as a
Federally-Threatened species (Figure 2.5.9.). Impacts to steelhead habitat and food sources, such as the
Pacific herring and Pacific sand lance, may negatively affect this species. However, impacts would
likely be minor due to the fact that the steelhead is not a resident species to Hale Passage.
Rockfish (Sebastes Spp.)
Black Rockfish, Brown Rockfish, Canary Rockfish, Copper Rockfish, Greenstriped Rockfish, Quillback
Rockfish, Yelloweye Rockfish, and Yellowtail Rockfish are all known to be present in Whatcom County
waters (WDFW 2008). The WDFW has been collecting rockfish species stock information of major
basins as part of its groundfish management efforts. For the purposes of the WDFW‘s ―Biology and
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Assessment of Rockfishes in Puget Sound,‖ the eastern coast of Lummi Island has been designated as
part of the Georgia Basin (Figure 2.5.10.) Table 2.5.3. includes the ―Historical Records (as of 1980) of
Rockfishes within Puget Sound specific to the Georgia Basin‖ (WDFW 2009a).
Table 2.5.3. Information ascertained from WDFW Priority Habitat Species with number of historical
records from the WDFW Fish Management Division Table 3.1 (WDFW 2009a)
Rockfish Species
Scientific Name
State Status
Federal Status
Number of
Sightings (as of
1980)
Black
Sebastes
Candidate
None
12
melanops
Canary
Sebastes pinniger Candidate
Threatened
10
Copper
Sebastes caurinus Candidate
Species of
14
Concern
Quillback
Sebastes maliger Candidate
Species of
16
Concern
Yelloweye
Sebastes
Candidate
Threatened
13
ruberrimus

Figure 2.5.10. Lummi Island as part of the Georgia Basin (WDFW 2009a)
Table 2.5.4. provides a summary of life history characteristics of rockfish species of concern that are
present in the Georgia Basin (WDFW 2009a, Table 3.2):
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Table 2.5.4. Rockfish species present near Lummi Island‘s eastern shoreline and their ecological
characteristics (WDFW 2009a) All images from Wikipedia
Juvenile
Possible
Rockfish Species
Ecological
Assemblage
Averages
Habitat
Needs
Impacts
Assemblage
Characteristics
Black (Sebastes melanops)

Pelagic

Occur in:
- schools in the water
column
- above the bottom
- off of steep slopes
Depth: <40 m

Canary (Sebastes pinniger)

Pelagic/
Generalist

Occur in:
- wide variety of
habitat types
- schools in the water
column
- above the bottom
- off of steep slopes
Depth: 50 to 500 m

Copper (Sebastes
caurinus)

Sedentary

Occur in:
- rocky habitats
- small home ranges
Depth: < 40 m

Quillback (Sebastes
maliger)

Sedentary

Occur in:
- rocky habitats
- small home ranges
Depth: < 40 m, can
also occur in deepwater communities

Yelloweye (Sebastes
ruberrimus)

Deepwater

Occur in:
- rocky pinnacles
- boulder fields
Depth: 50 to 500 m

Age at
Maturity (yr):
6-8
Max. Age (yr):
50
Max. Size
(cm): 69
Natural
Mortality Rate
(%): 8
Age at
Maturity (yr):
7-9
Max. Age (yr):
84+
Max. Size
(cm): 76
Natural
Mortality Rate
(%): 5
Age at
Maturity (yr): 6
Max. Age (yr):
50
Max. Size
(cm): 66
Natural
Mortality Rate
(%): 8
Age at
Maturity (yr):
7-11
Max. Age (yr):
95
Max. Size
(cm): 61
Natural
Mortality Rate
(%): 4
Age at
Maturity (yr):
19-22
Max. Age (yr):
118+
Max. Size
(cm): 91
Natural
Mortality Rate
(%): 3

Structural
Complexity
Presence of
Boulders

Turbidity
Changes in
Sediment

Daylight
Metridium spp.

3 to 4 months:
- settles in areas
with low rocks and
cobbles, kelp beds,
rock reefs, and
tidal pools
(Biological
Review Team 16)
>3 yrs:
-reside in shallow
depths (15-20m)
during the day
Newly recruited
copper rockfish
initially associate
with surfaceforming kelps in
nearshore
("Abbreviated Life
History of Copper
Rockfish (Sebastes
Caurinus).")

Kelp Declines
Changes in
Sediment

Kelp Declines

Prefer Cobble over
gravel (Malecha)

Changes in
Sediment

Juveniles settle
primarily in
shallow, high relief
zones, crevices and
sponge gardens
(Biological
Review Team 17)

Unlikely
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The major impacts, with regards to rockfish, are those that degrade the nearshore environment. This is
because the nearshore environment is critical to rockfish during their juvenile stage (WDFW 2009a 47).
Once these rockfish species reach the subadult and adult stage, they transition to deeper, high relief
environments, which are less vulnerable to barge activity and sediment loading via mining-related
activity.
The nearshore environment is also important habitat due to its use as a ―habitat pathway‖ for juvenile
rockfish (WDFW 2009a 47). This ―habitat pathway‖ is important to juvenile rockfish in that it allows
for them to move from one habitat to another as they transition through life stages (WDFW 2009a 47).
Nearshore habitats are critical to juvenile rockfish survival in Puget Sound, and this is especially true for
copper and quillback rockfish (WDFW 2009a 33).
Drawn to the eelgrass, floating or understory kelp, and nearshore habitats consisting of soft/low relief
rocky substrates, juvenile rockfish use such areas as a nursery, place of refuge from predation, and a
pathway by which they can transition to adjacent habitats as they progress into later life stages (WDFW
2009a 47). Additionally, kelp are listed as one of the ―Five Most Dominant Prey by Index of Relative
Importance, Weight or Frequency of Occurrence‖ by the WDFW for rockfish (WDFW 2009a 47). This
makes the maintenance of adequate nearshore habitat important for rockfish. It is most likely that any
environmental impacts resulting from the MRL expansion would be those, such as sedimentation and
turbidity, which change the composition of the substrate or disturb kelp and eelgrass.
It is suggested that further studies be conducted to determine what rockfish species are present near the
site. The severity of impacts would vary depending on the species of rockfish present.
It was stated in the 2008 NFWS Preliminary Scientific Conclusions of the Review of the Status of 5
Species of Rockfish: Bocaccio (Sebastes paucispinis), Canary Rockfish (Sebastes pinniger), Yelloweye
Rockfish (Sebastes ruberrimus), Greenstriped Rockfish (Sebastes elongatus) and Redstripe Rockfish
(Sebastes proriger) in Puget Sound, Washington that: ―loss of nearshore habitat‖ was ―ranked in the top
four threats in the canary rockfish DPS,‖ with the Biological Review Team (BRT) assessing the severity
of nearshore threats to canary rockfish as being ―moderate‖ (Biological Review Team 178).
Canary Rockfish (Sebastes pinniger)
Canary rockfish have been differentiated from the other rockfish species (listed above) by the NMFS
Biological Review Team (BRT). This was because the BRT determined that canary rockfish are a
Distinct Population Segment (DPS) to the Georgia Basin/ Puget Sound area (Biological Review Team
45). The Georgia Basin/ Puget Sound area includes: ―all inland marine water east of the central Strait
of Juan de Fuca and south of the northern Strait of Georgia‖ (Biological Review Team 45). Like many
other rockfish species, canary rockfish are found in the nearshore environment as juveniles and make
their way to deep depths as they become larger (Biological Review Team 16). The larvae and pelagic
juveniles are found in the upper 100 meters (328 feet) of the water column (Biological Review Team
16). When the species reaches the age of 3-4 months, it settles to low rock and cobble areas, kelp beds,
rock reefs, and tide pools (Biological Review Team 16). During the day, juveniles may occur in groups
in the 15-20 meter (50-65 foot) depth range near the rock-sand interface (Biological Review Team 16).
Canary rockfish are known to reside in shallower areas for up to three years before heading to deeper
waters (Biological Review Team 16).
40

The NMFS Biological Review Team (BRT) was ―concerned about the lack of specific information on
canary rockfish population structure within the Georgia Basin/Puget Sound area,‖ noting that: ―there
does not appear to be a stronghold for canary rockfish anywhere within the range of the [Distinct
Population Segment] DPS.‖ For the Georgia Basin/Puget Sound canary rockfish DPS, the BRT‘s
conclusions regarding overall risk were as follows (Biological Review Team 91):
-

Fifty out of 90 BRT members classified the DPS as being at ―moderate risk‖
Twenty-two out of 90 classified the DPS as being at ―high risk‖
Eighteen out of 90 classified the DPS as being ―not at risk‖

The BRT concluded that the canary rockfish DPS is ―at ‗moderate risk‘ of extinction throughout all of
its range‖ (Biological Review Team 92). Further studies should be conducted to determine if canary
rockfish are present in the nearshore adjacent to the site. At the age of 3-4 months canary rockfish settle
in the nearshore environment (Biological Review Team 16). Should the species be found, it is likely that
it would be impacted if kelp abundance decreased or changes in substrate were to occur.
With some rockfish species more vulnerable to impacts related to the proposed action than others,
further studies should be conducted so that the specific rockfish species present near the site are known.
2.5.2. Marine Invertebrates
It is stated by the WDFW that the shore just south of the proposed site is designated as DNR-220, with
clamming open all year. The WDFW stated that: ―not much is known about clam resources on this
beach.‖ ("DNR-220 - Public Clam and Oyster Beaches.") Although there is little present or historical
data on natural populations of shellfish in Puget Sound, no populations except the Olympia oyster
(Ostrea lurida) seem to have undergone a major decline (Dethier v.). Native shellfish filter nearshore
waters, enhance water quality, and act both as predators and as a food source for nearshore carnivores
(Dethier v.) Impacts to such species are therefore of interest.
Puget Sound shellfish species, excluding shrimp, utilize nearshore ecosystems for at least part, if not all,
of their life (Dethier v.) The marine invertebrate species likely impacted by the proposed action are:
hardshell clams, Dungeness crabs, sea urchins, and pinto abalones because of their documented presence
at the site.
Hardshell Clams
Hardshell clams are listed on the SEPA checklist as being observed
near the site (Whatcom County Revised SEPA DNS 8). Hardshell
clams, such as littleneck, horse, and butter clams, are found in large
numbers in the intertidal and shallow subtidal zones of Puget Sound
(Dethier 5). Preferring habitats that consist of sediment mixed with
gravel or cobble, alterations to sediment supply, grain sizes, and
organic content have implications on species vitality (Dethier 5).
Littleneck Clam (Protothaca staminea)
Not concentrated at one particular part of the Sound, native littleneck
Figure 2.5.11. Harvest locations
of hardshell clams (Dethier 3)

clams are a possible species living along the Lummi Island coast.
Found in a variety of substrate types and at depths reaching 35
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meters (115 feet), littleneck clams are often observed in the intertidal zone and shallow nearshore tidal
zone (Dethier 10). Ideal habitats include protected bays and estuaries, such as Smugglers Cove, where
the substratum is composed of gravel mixed with sand, mud, and broken shell (Dethier 10). Littleneck
clams are most likely to be found in the mid-intertidal zone (Dethier 10). They tend to congregate near
the surface (upper 15-20 centimeters) of the sediment and as a result are a viable food source for diving
seabirds, seastars, moonsnails, and crabs (Dethier 10). Alterations to the nearshore environment affect
littleneck clams in that they are filter feeders and gain much of their nutrition from nearshore-produced
particulate organic matter, such as that from eelgrass and benthic algae (Dethier10).
Although currents created by increased boat activity are more likely to enhance littleneck growth rather
than stunt it, growth of young clams is known to be impaired in exposed sites if surface sediment is
moved by wave activity (Dethier 10). Able to withstand a wide range of salinity levels (20-31 ppt) and
temperatures (12-18 degrees C) during adulthood, it is during the larval stage that species success is
determined (Dethier 10). At the proposed site the greatest concern for littlenecks would be increased
turbidity reducing larval survival and high siltation, caused by nearby dredging and upland development,
smothering subtidal populations (Dethier 10).
Butter Clam (Saxidomus giganteus) | Manila Clam (Venerupis philippinarum)
The native butter clam and introduced manila clam are found in similar locations as littleneck clams;
therefore it is also possible that they were observed near the site. Butter clams, although they tend to be
located in the lower intertidal zone and, subtidally, are typically distributed in similar locations as
littlenecks. However, little is known about their ecological requirements (Dethier 11). The manila clam
was originally found in Japan and brought to Puget Sound with seed oysters in the 1930s (Dethier 11).
The two species occupy the same habitat as littlenecks, though are found closer to the surface of the
sediment. Manila clams differ only in that they are able to withstand broader ranges in temperatures than
littleneck clams. In addition, manila clams are also tolerant of pollution (Dethier 11).
While the species of hardshell clam present near the site can only be speculated, general conclusions can
be drawn. Increased turbidity and decreased sediment protection, as a result of increases in barge
activity, are likely to be the largest stressors placed on the clams should the proposal be allowed.
Dungeness Crab (Cancer magister)
Dungeness crabs are present along the shoreline of the proposed site according to the PHS database
(WDFW 2008). Dungeness crabs were placed on the PHS list due to the fact that ―the ecological
requirements [of the species]…make them vulnerable to decline‖ (WDFW 2006 2). Dungeness crab
populations, found throughout the Sound, are most abundant in
northern Puget Sound (Dethier 5). Dungeness crabs are an important
component to the Puget Sound environment in that they act as a
food source for many of the other species listed in the SEPA
checklist of the proposed action (Table 2.5.1.).
Dungeness crabs, whose habitat preferences change as they develop
from larvae to adults, are found most often in waters deeper than
100 meters (328 feet) (Dethier 5). A nomadic species, Dungeness
crabs can often be found in certain marine habitats depending on
their age, with larvae often found in the water column, juveniles in
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Figure 2.5.12.Harvest locations of
Dungeness crabs (Dethier 4)

the intertidal habitats, and adults occupying the soft sediments of the subtidal zone (Dethier 5).
While the Dungeness crab occupies different marine environments throughout its lifespan, the nearshore
environment plays a particularly critical role. Large numbers of Dungeness are found in nearshore
environments due to the structural complexity provided by gravel, algae, and eelgrass (Dethier 5). This
structural complexity offers ideal habitat for Dungeness crabs and is likely to be impacted by the
proposed action. Most likely impacts include the probable decrease in eelgrass abundance and
alterations to sediment (Dethier 5). Conserving nearshore habitat is crucial to Dungeness crabs
development and the species that rely on them as a food source (Table 2.5.5.).
Table 2.5.5. Stage of development of Dungeness crabs and their importance as a food source in Puget
Sound (WDFW 2006)
Stage of Development
Food Source
Larvae
Chinook Salmon
Pacific Herring
Coho Salmon
Rockfishes
Benthic Juveniles
Sea-lions
Harbor Seals
Starry flounder
English and rock sole
Lingcod
Rockfish
Sturgeon
Sharks
Adults
Fishes
Seals
Octopi
Juvenile Dungeness crabs rely heavily on estuaries, including eelgrass beds. Dungeness crabs may be
most vulnerable to human impacts at this stage. If juveniles are present at the site, they are likely at risk
(Dethier 10).
Sea Urchin (Strongylocentrotus spp.)
Sea urchins are abundant in Puget Sound and can be found on rocky substrates in shallow to deep
waters. An herbaceous species, sea urchins are vital to the subtidal community structure through their
role of intensively grazing young and adult seaweeds (Dethier 11). However, impacts to local sea urchin
populations are likely to be minimal due to the species‘ high abundance. Red urchin (Strongylocentrotus
franciscanus) is a priority species under the WDFW‘s PHS Program. However, a query conducted
through the WDFW‘s priority habitats and species online database did not identify the site as being a
known habitat for red urchins (WDFW 2008). Potential impacts of the proposed action on sea urchins
can therefore be assessed as for other shoreline invertebrates.
Pinto Abalone (Haliotis kamtschatkana)
Pinto abalone is only found in the San Juan Islands and the Strait of Juan de Fuca (Larsen et al 13). Pinto
abalone is an epifaunal (lives on the seafloor) herbivore. As a result, it is most often found in the
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shallow, subtidal, rocky marine areas in the Strait of Juan de Fuca and surrounding the San Juan Islands.
This habitat is desirable to the species due to the fact that it is where wave energies are moderate to high
in intensity (Larsen et al 13). The species is Federally-Listed as a Species of Concern due to
overharvesting (Larsen et al 13). Reduced population size and low dispersal rate makes it difficult for
the species to recolonize when presented with an ecological or human-induced stress (Larsen et al 13).

Figure 2.5.13.The diagram above shows the expansion of the critical habitat (yellow), into the marine
waters of Hale Passage, based on the PHS listed presence of Pinto abalone

Figure 2.5.14. Pinto Abalone
("Pinto Abalone | The Puget
Sound Science Review.‖)

Pinto abalone feed on benthic diatom films and drift macroalgae,
such as kelp. They are important herbivores in the nearshore
environment ("Pinto Abalone | The Puget Sound Science Review.‖).
Their importance is derived mostly from their role in maintaining the
substrata ("Pinto Abalone | The Puget Sound Science Review.‖).
WDFW is monitoring the abalone‘s abundance throughout the San
Juan Islands chain. In 2006, mean abalone density was well below
that which is necessary for successful reproduction: 0.04 individuals
per meter squared as opposed to the necessary 0.15 (with human
intervention) and 1.0 (without human intervention) ("Pinto Abalone |
The Puget Sound Science Review.‖).

Pinto abalone may not recover without human intervention, so any
changes made to its habitat, food availability, abiotic conditions, or
amount of predation would influence the success of restoration
efforts ("Pinto Abalone | The Puget Sound Science Review.‖) . However, the extent to which each of
these factors may limit populations is not well understood ("Pinto Abalone | The Puget Sound Science
Review.‖).
No particular marine invertebrate species has been identified as being adversely impacted by the current
mining practices on Lummi Island. However, almost all shellfish are affected by human alterations to
the sediments, of which each shellfish has its own ideal type for optimal habitat. It has been asserted that
―any human impacts that alter sediment size or supply can reduce settlement, reduce growth, or outright
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kill many species of shellfish.‖ (Dethier 11) Therefore it is suggested that disruptions to sediment
amount, grain sizes, and organic content should be identified.
Disruptions to sediment amount, grain sizes, and organic content could be brought about from changes
in runoff from the land when the site is cleared for mining. Alterations could also occur as sediment
loads deposited into the nearshore increase with additional mining, adding to that which is already being
deposited by the current Lummi Island Quarry site (Moench 2012). Negative impacts could also be
incurred through increased turbidity and alterations to the abundance of eelgrass. Eelgrass abundance
would likely decrease as additional silt and sediment are deposited into the nearshore (Dethier v.).
Further studies of physical, chemical, and biological characteristics of the site are needed to better
delineate potential impacts to shellfish.
2.5.3. Mammals
Deer
The deer observed was likely a Columbian black-tailed deer (Odocoileus hemionus columbianus), which
is known to reside in Whatcom County and San Juan County (WDFW 2008). Although the Columbian
black-tailed deer is listed as a protected species under the PHS program, no specific habitat on the site
has been designated to be protected (WDFW 2008). This lack of designation, coupled with the fact that
the Columbian black-tailed deer is not Federally or State-listed, means impacts of the proposed action on
deer populations are not likely (WDFW 2008).
Harbor Seals (Phoca vitulina richardsi)
Harbor seals and sea-lions are mentioned in the SEPA checklist as being observed in the waters near the
proposed site (Whatcom County Revised SEPA DNS 8). However, it is the presence of harbor seals that
should be the primary focus when considering environmental impacts of the proposed action. Steller
sea-lions (Eumetopias jubatus), California sea-lions (Zalophus californianus), and northern elephant
seals (Mirounga angustirostris) are infrequently observed in the seal and sea-lion haul-out sites of the
San Juan Islands (Jeffries et al 2000 98-132).
Harbor seals are the most common, widely distributed pinniped observed in Washington waters (Jeffries
et al x). Considered a non-migratory species, harbor seals breed and feed in the same location
throughout the year. It is the only pinniped species that both breeds in Washington waters and is found
here year-round (Jeffries et al x). Pups are born in the San Juan
Islands and eastern bays of Puget Sound from June through
August, with females, beginning at age four or five, producing
only one pup per year (Jeffries et al 2000 vii). Harbor seals are
found in Region 11, which includes Lummi Island (Figure
2.5.15.).
Harbor seals tend to favor nearshore coastal waters and are
often seen at sandy beaches, mudflats, bays, and estuaries
(Jeffries et al 2000 vii). Spending about half their time on land
and half in water, harbor seals are known to sometimes sleep
in water. Harbor seals are opportunistic feeders, eating herring,
sole, sculpin, flounder, salmon, and other available fish
(Jeffries et al 2000 vii).
Figure 2.5.15. Lummi Island‘s location with regards to
wdfw regions (Jefferies et al 2000).
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Over 500 harbor seals have been spotted on the Eliza Rocks and the intertidal rocks and reef areas off
the southeast end of Eliza Island, which is located just south of Lummi Island (Jeffries et al 2000).
Between 300 and 500 harbor seals have been spotted using the rocks and reef areas off Point Migley,
which is the northernmost tip of Lummi Island (Jeffries et al 2000). Harbor seals may be adversely
affected by barge traffic that transects their transit route.
Steller Sea-Lion, Eastern Population (Eumetopias jubatus)
The eastern population of steller sea-lion is ―known to or is believed to occur in the waters of Whatcom
County‖ ("Species Profile for Steller Sea-lion (Eumetopias jubatus)‖). The fact that ―sea-lion‖ was listed
on the SEPA checklist supports this assertion (Whatcom County Revised SEPA DNS 8). The eastern
Distinct Population Segment (DPS) of the steller sea-lion has a range that begins to the east of Cape
Suckling (located at 144 degrees west), along Alaska‘s southern coast, and ends in California (NMFS
Alaska Regional Office). It was estimated in 2008 by the NMFS that the population of the eastern DPS
was 63,000, the highest level in recent history (NMFS Alaska Regional Office). This implies that the
eastern DPS is, unlike its western counterpart, recovering. This assertion is further supported by the fact
that the eastern DPS has increased more than 3 percent each year during the years spanning the late
1970‘s to 2002 (NMFS Alaska Regional Office). Furthermore, it was stated by the NMFS that: “given
the migration of some animals from the western DPS to the eastern DPS, and evidence of pupping of
those females, it is likely that habitat conditions in the eastern DPS provide for adequate survival and the
ability to recover based on long-term demographics. Few cumulative effects impact the eastern DPS‖
(NMFS Office of Protective Services).
It is projected by the NMFS in its 2008 Steller Sea-lion Recovery Plan that the eastern DPS is no longer
in danger of extinction and is not likely to become endangered. Rather, it is more likely that the species
will recover and have its Threatened status rescinded (NMFS Office of Protective Services). The
proposed action is not likely to negatively impact the continued existence of eastern DPS of the Steller
sea-lion in the vicinity of the project because of low use. Potential impacts are collision with barges and
reduced availability of Pacific herring as a food source.
2.5.4. Birds
The SEPA checklist for the project indicates the presence of: hawks, eagles, bald eagles, peregrine
falcons, great blue herons, turkey vultures, pileated woodpeckers, and common loons (Whatcom County
Revised SEPA DNS 8). It also notes that the site, and Lummi Island as a whole, are part of the Pacific
flyway (Figure 2.5.16.). The Pacific flyway is a major travel route for birds migrating from as far north
as Alaska to as far south as Patagonia ("Pacific Flyway Council.‖). Migratory bird species make this trip
yearly, both in the spring and the fall. The migration is made so that birds can make their way to their
respective winter habitats, follow food sources, and head to breading grounds ("Pacific Flyway
Council.‖).
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Figure 2.5.16. Pacific Flyway ("File:Waterfowlflywaysmap.png").
So far, the Pacific Flyway Council has prepared 26 draft and final management plans to aid cohesive
State and Federal management of migratory game birds ("Pacific Flyway Council.‖).These plans
establish priority management actions, coordinate the collection and analysis of data, and identify areas
of research that need to be conducted for improved management ("Pacific Flyway Council.‖). The only
species that is recognized as part of the Pacific flyway that would likely be impacted by development is
the Pacific Coast band-tailed pigeon.
Bald Eagle (Haliaeetus leucocephalus)
Attracted by the presence of spawning and juvenile salmon in the
Nooksack watershed, bald eagles are found in the Lummi Island
vicinity throughout the year (―Bald Eagle‖). For instance, 11 bald
eagle nests are concentrated primarily around Portage Island, just
across Hale Passage (Parmetrix 153). This is because the
Nooksack Delta and Portage Island area are ideal areas for
foraging. State Sensitive and a Federal Species of Concern, bald
eagles are also known to inhabit the site (WDFW 2008).
Environmental impact is almost unavoidable, with at least one
known nest within the site boundaries (Figure 2.5.18).
Due to the fact that bald eagles generally nest in secluded forest
ecosystems where there is fresh water and an abundance of fish, the
entire site can be considered suitable nesting habitat. Any tree
removal necessary for mining activity, especially removal around the documented nest, would likely
impact the species (Figure 2.5.18.) (―Bald Eagle‖). Although bald eagle populations in 1978 were just
over 100 nesting pairs in Washington State, they have since risen to approximately 600 nesting pairs
(―Bald Eagle‖). This signifies their recovery after the banning of DDT use.
Figure 2.5.17. Bald eagle
(―Bald Eagle‖)

In 2007 the bald eagle was removed from the Federal Endangered Species list. Due to the fact that the
species is recovering in the State as well, there has been a downlisting of its status in Washington State
to being considered a State Sensitive Species rather than a Threatened species ("Bald Eagle
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Management & Protection in Washington State."). Due to the fact that bald eagle populations are
nearing carrying capacity in many parts of western Washington, there has been a significant curtailment
in what is required by the WDFW for developing eagle plans; this includes the previous requirement of
a State Bald Eagle management plan being completely withdrawn ("Bald Eagle Management &
Protection in Washington State.").

Figure 2.5.18. Left to right starting at the top left-hand corner: Bald Eagle breeding area; 330ft buffer;
660 ft buffer; bald eagle sightings in the state.
As stated above, part of the site has been documented as a bald eagle breading area, and its presence has
been documented by the WDFW‘s PHS program (Figure 2.5.18.). Due to the fact that bald eagles are
considered a Federal Species of Concern and a State-listed Sensitive Species, there has been a
designation of two buffers: one that is 330 feet (the upper right photo in Figure 2.5.18.) and another that
is 660 feet (the lower left photo in Figure 2.5.18.).
Despite the fact that the requirement of a State Bald Eagle management plan no longer exists,
landowners must still comply with the federal Bald and Golden Eagle Protection Act to avoid impacting
eagles ("Bald Eagle Management & Protection in Washington State."). It is suggested by the WDFW
that landowners work with the USFWS to determine if a permit is required when proposing land use
activities within 660 feet of an eagle nest ("Bald Eagle Management & Protection in Washington
State."). Depending on the type of land use activity being proposed, the USFWS may recommend
different strategies based on whether the activity will occur within 330 or 660 feet of the nest, both of
which will occur if the site is used for mining ("Bald Eagle Management & Protection in Washington
State.").
The USFWS Bald Eagle Management Guidelines and Conservation would require, should said mining
be allowed, that ("Fish and Wildlife Service Bald Eagle Management Guidelines."):
1. A 660-foot (200-meter) buffer is maintained between project activities and the nest
and any active nests nearby. Exceptions will sometimes be made when activities of a
similar nature are already being conducted closer than 660 feet (under such
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circumstances, activities of similar nature may be conducted up to the same proximity
as is already allowed). However, this is not the case for the MRL expansion.
2. External construction, clearing, and landscaping activities within 660 feet of the nest
would be restricted to outside of the nesting season of January 1 - August 15.
3. Established landscape buffers would need to be implemented and maintained to
screen the activity from the nest.
Although the bald eagle is recovering, it is still classified by the WDFW as a State-Sensitive species.
Sensitive Species are defined by the WDFW as a ―wildlife species native to the state that are vulnerable
or declining and are likely to become endangered or threatened in a significant portion of their range
within the state without cooperative management or removal of threats‖ ("Bald Eagle Management &
Protection in Washington State."). Therefore impacts to bald eagle nesting habitat is still a matter of
State interest and concern.
Cities and counties may continue to protect eagles under local critical areas rules, as would be in
compliance with the Growth Management Act (GMA). However, as is asserted in its Critical Areas
Ordinance, Whatcom County‘s ―responsibilities under this provision are unclear‖ with regards to habitat
management plans for activities that have the potential to affect bald eagles (Parametrix et al 156).
Although buffers are recognized as being an ―essential means of protecting breeding, foraging, and
rearing habitats…WCC 16.26.720 does not require or identify buffers around FWHCAs with the
exception of river/stream buffers.‖ (Parametrix et al 163). However, it is recommended in the Whatcom
County Critical Areas Ordinance (CAO) that bald eagle nest sites have a buffer of 800 feet and that
communal roosts receive a 400-foot buffer (Parametrix et al 163).

Figure 2.5.19. Article VII Wildlife Habitat Conservation Areas map 2006.
Eagle
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In addition to bald eagles being listed in the SEPA checklist, ―eagles‖ are also listed without a specific
species indicated (Whatcom County Revised SEPA DNS 8). Should another species of eagle be affected
besides bald eagles, the species that would be of the most concern would be the golden eagle, which is a
State-listed Candidate species.
Golden Eagle (Aquila chrysaetos)
Although the interactive PHS mapping program does not indicate that golden eagles inhabit the site, it is
possible that they do traverse through the area (WDFW 2008). Washington State supports nesting
golden eagles east and west of the Cascade Mountains, as well as a winter migratory population from
nesting populations in Canada and Alaska (Figure 2.5.20.) ("Raptor Ecology."). Golden eagles are
sometimes found in mature and old-growth forests near the edges of clearcuts in western Washington
and have even been observed in the San Juan Island archipelago (Watson and Whalen 8-1). However,
due to: (1) the golden eagle‘s preference for shrub habitat (2) the fact that bald eagle nests have been
observed as being located closer to water than golden eagle nests and (3) young bald eagles are
commonly misidentified as golden eagles, it is more likely than not that golden eagles do not inhabit the
area. Even if they do pass through, golden eagles are not likely to be impacted by the proposed MRL
expansion.

Figure 2.5.20. Range of golden eagles (brown) and ferruginous hawks (blue) in Washington. ("Raptor
Ecology.")

American Peregrine Falcon (Falco peregrinus anatum)
Initially stressed by DDT use, the peregrine falcon continues to be threatened by loss of habitat. In
general the peregrine falcon has made a speedy recovery, and it has even been removed from the Federal
Endangered Species list since 1999 ("American Peregrine Falcon."). However, the peregrine falcon is
still recovering in Washington and remains a State-Endangered species. It is estimated by the WDFW
that 44 breeding pairs of American peregrines are currently present in Washington State, a significant
increase from the 1980 count of 4 pairs ("American Peregrine Falcon."). Peregrine falcons have been
listed in the SEPA checklist as being observed on the site (Whatcom County Revised SEPA DNS 8).
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This is supported by the WDFW‘s PHS program, which found that the sites‘ steep, rocky cliffs and
forested terrain are ideal for the falcon and should be protected (WDFW 2008). In addition, known
peregrine falcon breeding habitat is documented as being adjacent to the western boundary of the site
(2.5.19) (WDFW 2008).
Peregrine falcons are able to hunt in a variety of habitats, from grasslands and meadows to wetlands and
coastlines ("American Peregrine Falcon."). The falcon prefers cliffs as a nesting site and the species is
distributed throughout the State (Figure 2.5.21.) However, naturally occurring breeding sites are mostly
located along the outer coast, in the San Juan Islands, and in the Columbia Gorge ("American Peregrine
Falcon.").

Figure 2.5.21. Distribution of peregrine falcon throughout the State. The map does not differentiate
between sightings of the arctic and the American subspecies of this falcon, but the American peregrine
falcon is the only known subspecies to nest in Washington State ("American Peregrine Falcon.").

Figure 2.5.22. Map derived from WDFW data files that show breeding areas (dark shading) of peregrine
falcon. (Hays and Milner 11-1)
Although in general the species has recovered since DDT pesticides were banned in the United States,
numbers and distribution of the peregrine falcon are still limited as a result of lack of suitable nesting
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sites and lingering effects of the pesticides (Hays and Milner 11-1). To ensure continued species
recovery, nest sites should be located near adequate food sources and in areas that are free of human
disturbance.
The peregrine falcon usually nests on cliffs that are 45 meters (150 feet) or more in height (Hays and
Milner 11-1). However, they will also nest on off-shore islands and ledges on vegetated slopes (Hays
and Milner 11-1). Nest sites are generally near water. Eggs are often laid, and young reared, on ledges or
in small caves. A variety of small birds are utilized as food sources for the peregrine falcon, and hunting
territories can extend 19-24 kilometers (12-15 miles) from the nesting site (Hays and Milner 11-1).
The most likely impact to the falcon would be that disturbance can cause desertion of eggs or young
early in the breeding season or cause older nestlings to fledge prematurely, should disturbance occur
later in the breeding season (Hays and Milner 11-1). Breeding peregrine falcons are most likely to be
disturbed by activities taking place above their nest. In Washington, the commonly recommended buffer
zone of 4.8 kilometers (3.0 miles) is sometimes deemed to be unnecessary (Hays and Milner 11-1).
There are no documented peregrine falcons nests on the site. The site is designated as a priority habitat
merely for its inclusion of suitable habitat. Should no nest exist, the proposed action would not likely
impact the falcon due to the fact that it would be disturbing areas located at lower elevations than the
current documented breeding area. Despite this, the site has been designated a priority habitat by the
WDFW due to its ability to provide habitat to peregrine falcon.
Figure 2.5.13 indicates that the priority habitat designation of the shoreline for pinto abalone also
extends landward. This is due to the fact that the WDFW‘s PHS program also designated the site‘s
terrestrial habitat as being a priority habitat. This designation was based on ―the presence of steep, rocky
cliffs and forested terrain that are known to contain peregrine falcons‖ (WDFW 2008). No actual nest
has been documented as being within the site boundaries. However, peregrine falcons have been
documented as being present and breeding at the western boundary of the site (Figure 2.5.19). The
designation of the site as priority habitat is likely the State‘s compliance with Washington
Administrative Code 222-16-080, 1,f , which requires buffers for all major perches and plateaus in the
vicinity of a known nest.
The following is required under State law (Hays and Milner 11-2):
 Human presence restricted from March to the end of June within 0.8 kilometers (0.5 miles) of
a nest
 A 0.4 -0.8 kilometer (0.25-0.5 mile) buffer around a nest located on a cliff or on equal elevation
to human activity
Although there is no known peregrine falcon nest within the site boundaries, the site is located near
known breeding grounds. The WDFW would likely want to review the clear-cutting plans that are
discussed in the SEPA checklist as being part of the proposed action (Whatcom County Revised SEPA
DNS 8).
Band-Tailed Pigeon (Columba fasciata monilis)
Band-tailed pigeons are also listed on the SEPA checklist as being a species located near or within the
site (Whatcom County Revised SEPA DNS 8). Band-tailed pigeons are primarily located in western
North America and are restricted to habitats comprised of coniferous, forested zones (Lewis et al 22-1).
Although there are two types of band-tailed pigeons native to North America, the species located near
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the site is most likely to be the Pacific Coast species, Columba fasciata monilis. The Pacific Coast bandtailed pigeon breeds west of the Cascade and Sierra Nevada crests and can be found along the Pacific
flyway from as far north as British Columbia and southeastern Alaska to as far south as Baja California
(Lewis et al 22-1). Migratory populations are found throughout Whatcom and San Juan counties;
however year-round residents tend to occur along the southern coast of Washington State, particularly
the Olympic Peninsula, and tend to reside around mineral springs and seeps (Lewis et al 22-1).
Band-tailed pigeons are listed as a State and Federal Game species. The hunting season in Washington
underwent an emergency closure in 1991 after pigeon surveys revealed a rapid decline in populations
between 1968 and 1993 (Lewis et al 22-1). Since that time, populations have slowly risen, and as a
result a limited hunting season was reinstated in 2002 (Lewis et al 22-1). It has been determined that the
two largest stressors on band-tailed pigeons have been scarcity of mineral sites and the alteration of
available nesting habitat (Lewis et al 22-1). Although the site does not have mineral springs, it is a
heavily forested area that could still provide adequate habitat. This site should be examined to confirm it
is being utilized by band-tails, which is likely due to the fact that they have already been observed in the
vicinity of the site. If confirmation is made of their presence is made, tree removal is likely to adversely
affect band-tailed pigeons inhabiting the site.

Figure 2.5.23. Map derived from the WDFW data files that shows the range (dark shading) of bandtailed pigeon. (Lewis et al 22-1)
Pileated Woodpecker (Dryocopus pileatus)
Pileated woodpeckers, a State-Candidate species, occupy a large range. The species is a year-round
resident in: Canada, from British Columbia to Nova Scotia; Idaho; Montana; eastern Kansas; Florida;
the Gulf Coast; and central California (Lewis and Azerrad 29-1). Pileated woodpeckers are also known
to inhabit forested areas throughout Washington State and are considered a ―significant functional
component of a forest environment‖ (Lewis and Azerrad 29-1). Pileated woodpeckers were included in
the SEPA checklist, but no documentation of their presence could be procured. It is likely that the
species does inhabit the site. However, further studies should be conducted to confirm the species‘
presence.
The primary beneficial role provided by the pileated woodpecker is that it accelerates tree decay through
its foraging excavations (Lewis and Azerrad 29-2). Not only does the species break wood apart, but it
also creates nesting cavities that can be utilized by other forest wildlife species, including those that are
weak excavators (Lewis and Azerrad 29-2). The WDFW therefore considers the species a ―keystone
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habitat modifier‖ (Lewis and Azerrad 29-2). Should the species inhabit the site, as is indicated to in the
SEPA checklist, removal of forest would have adverse impact on the species.
The breeding and nesting periods of the pileated woodpecker begin in late March and continue until
early July. Each clutch consists of 1-6 eggs and the preferred nest tree of the woodpecker varies
depending upon its location (Lewis and Azerrad 29-2). The one commonality observed is that the
majority of nest cavities found have been in hard snags that are comprised of sound wood that has not
started to decay and maintains bark that is intact (Lewis and Azerrad 29-2). In addition, most nest
cavities were also spotted in trees with broken tops or in live trees with dead tops (Lewis and Azerrad
29-2). Table 2.5.6. shows two tree species that are known to be present on the site, and have been
reported as pileated woodpecker nest trees in Washington and Oregon. The table also includes the
Diameter at Breast Height (DBH) and height of the two specified tree species (Lewis and Azerrad):
Table 2.5.6. Characteristics of preferred tree species for pileated woodpecker nests ((Lewis and
Azerrad)
Species
DBH (average)
DBH (range)
Height (average)
Height (range)
Western
101cm
65-154 cm
39 m
17-56 m
Hemlock
(40 in)
(26-61 in)
(128 ft)
(56-184 ft)
(Tsuga
heterophylla)
Douglas fir
69 cm
-27 m
-(Pseudotsuga
(27 in)
(87ft)
menziesii)
An abundance of hollow trees and vacated nest cavities are necessary for pileated woodpeckers to roost
in during stormy weather (Lewis and Azerrad 29-2). The number of roosts used by woodpeckers, which
can be as great as 11 roosts over a 3-10 month period, varies greatly depending on availability of roost
trees (Lewis and Azerrad 29-2). Whether or not pileated woodpeckers use live trees or snags for roosting
and nesting depends greatly on the physical characteristics of the tree, wood condition and DBH, and the
tree species (Lewis and Azerrad 29-2).
The WDFW reports findings that 88 percent of all roosts of pileated woodpeckers have been found to be
located in old or mature forests. In addition, those remaining were primarily located in naturally
regenerated young forests that were approximately 75 years old (Lewis and Azerrad 29-2). It should also
be noted that, while pileated woodpeckers are known to roost in western hemlock, in the Olympics they
prefer to roost within western redcedar (Thuja plicata) (Lewis and Azerrad 29-2). Western redcedar is
also found on the site. Table 2.5.7. displays the characteristics of preferred tree species for pileated
woodpecker roosts (Lewis and Azerrad):
Table 2.5.7. Characteristics of preferred tree species for pileated woodpecker roots (Lewis and
Azerrad)
Tree Species
DBH (average)
DBH (range)
Height (average)
Height (range)
Western hemlock &
149 cm
37-309 cm
36.5 m
11- 63 m
Western redcedar
(59 in)
(15-122 in)
(120 ft)
(36-207 ft)
Mature and old growth forests, especially coniferous ones like on the Lummi Island site, are ideal
habitat for pileated woodpeckers. This is primarily because of the foraging opportunities they provide
(Lewis and Azerrad 29-3). Forests that contain large trees and snags support abundant insect prey. Such
prey includes: carpenter and thatching ants (Hymenoptera), beetle larvae (Coleoptera), and termites
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(Isoptera), all of which are associated with dead and dying wood (Lewis and Azerrad 29-3). Pileated
woodpeckers have been found to forage on live trees, logs, stumps, and large snags that are greater than
50 centimeters in DBH (Lewis and Azerrad 29-3)
Pileated woodpeckers seldom use clearcuts but will forage in clearcuts or shelterwood cuts if substantial
foraging habitat is retained. Home ranges of pileated woodpeckers in the Pacific Northwest vary from
407 hectares (1,006 acres) per breeding pair in parts of Oregon to as large as 863 ha (2,132 acres) per
breeding pair annually on the Olympic Peninsula (Lewis and Azerrad 29-4). In general, studies have
found that home rages tend to be comprised of greater than 85 percent forested habitat. Such habitat is
primarily late-successional or second-growth forest with residual large snags (Lewis and Azerrad 29-4).
Table 2.5.8.provides a summary of the suggestions put forth by the WDFW for management of pileated
woodpeckers, based on targets set by the Partners In Flight (PIF) Conservation Plan for the Westside
Coniferous Forest region (Lewis and Azerrad 29-5):
Table 2.5.8. Pileated woodpecker population targets / habitat retention suggestions for western
Washington (Lewis and Azerrad)
PIF Categories
Amount to be Retained
Number of pairs per township
6
Suitable habitat per landscape management
60%
unit*
Late successional forest in retained suitable
>40%
habitat
Early successional forest with
60%
adequate snag densities
Young forest [40-80 years] with adequate snag
densities
Late successional forest
*For the purposes of this table, suitable habitat includes: early successional forest with adequate snag
densities; young forest [40-80 years] with adequate snag densities; and late successional forest
Due to the fact that the pileated woodpecker is a State-Candidate species, and mining would result in
major impacts on the species through habitat loss inflicted by clear-cutting, it is suggested that a survey
be taken in order to verify if the species does inhabit the site.
Turkey Vulture (Cathartes aura)
The turkey vulture is a State-Monitored species. One of the major migration
routes for the nesting populations is comprised of Vancouver Island, the islands
of the Georgia Strait, and the Sunshine Coast of British Columbia, Canada
(MacRae). During the period of 1992 – 2002 an Olympic vulture study was
undertaken which was funded by the Hawk Migration Association of North
America, the Northwest Ecological Research Institute, the Olympic Peninsula
Audubon Society, and the James L. Baillie Memorial Fund of Canada
(MacRae). The results of the ten-year study are displayed in Table 2.5.9.
(MacRae):
Figure 2.5.24. Turkey vulture
("Pacific Northwest Birder:
Turkey Vulture.")
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Table 2.5.9. Summary of results from the 2002 Olympic Vulture Study
Number of turkey vultures that crossed the Strait of Juan de Fuca

15,098

Months of highest counts

September and October

With nearly 16,000 turkey vultures crossing the Strait of Juan de Fuca from Vancouver Island, British
Columbia to the northern Olympic coast of Washington state, it is likely that they are present on Lummi
Island during their fall migration (MacRae).
Turkey vultures are often spotted within a few miles of rocky or wooded areas and prefer dry forests and
rocky outcroppings for habitat (―Turkey Vulture‖). However, turkey vultures can also be seen soaring
over a broad variety of habitats (―Turkey Vulture‖). While turkey vultures are most often found in open
areas, which are prime foraging habitat for the species, they rely on dry forests, cliffs, and rocky
outcroppings for nesting (―Turkey Vulture‖). Turkey vulture nests tend to be located in secluded areas
isolated from humans, such as hollow trees and logs or caves (―Turkey Vulture‖). The turkey vulture
builds little to no nest and lay 1 to 3 eggs on average (―Turkey Vulture‖). Turkey vultures are known to
breed in the San Juan Island region (Figure 2.5.25.). However, the turkey vulture is a migratory species
and its presence on Lummi Island is most likely just as a stop on its way from Vancouver Island, British
Columbia to habitats further south.

Figure 2.5.25. Turkey vulture breeding range in Washington State (―Turkey Vulture‖).
Despite the fact that the species breeds in the Lummi Island vicinity, mining of the site would not likely
have major impacts on the species. This is due to the fact that the turkey vulture is a scavenger, and can
survive on a wide variety of food sources, and is migratory. As a result, the turkey vulture is not highly
restricted in its preferred habitat (―Turkey Vulture‖). With large groups of up to 400 birds traveling
across the Strait of Juan de Fuca to the Olympic Peninsula, and then southward as far as South America,
impacts are likely only when the species passes through the Lummi Island area (―Turkey Vulture‖). This
is restricted to the months of September or October, and again in February when it returns to Vancouver
Island (―Turkey Vulture‖). The species therefore would not likely be impacted by the proposed action.
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Common Loon (Gavia immer)
A State-listed sensitive species, common loons have a large breeding range that extends throughout
North America and Canada. Migrant loons come from the northern extent of their habitat range to stay
along the Pacific coast, from southern Alaska to Baja California, during the winter months (Lewis and
Whale 1-1). Summer populations are very small; however single breeding pairs have been observed and
confirmed on lakes in Whatcom County (Lewis and Whale 1-1). The primary reason that the common
loon is a State-Candidate species is that it is vulnerable to shoreline development and alteration, human
disturbance in the vicinity of nesting areas, water level fluctuation during nesting, and logging and roadbuilding encroachment (Lewis and Whale 1-1).
Common loons breed on larger lakes in forested areas, and nest on marine shorelines of islands and the
mainland (Lewis and Whale 1-1). While breeding most often occurs on large lakes, juvenile common
loons often do not migrate north, choosing to stay in their marine environment throughout the summer
(Lewis and Whale 1-1). Common loons will return to their marine habitat around late August until
November. Common loons are present in western Washington during the winter months, they are likely
to be found in marine rather than freshwater environments (Lewis and Whale 1-1).
Several studies have shown that loons prefer to nest on islands and that nesting can occur on masses of
emergent vegetation within 1.5 meters (5 feet) of the shore, such as eelgrass (Lewis and Whale 1-1).
Although loons are known to use nests constructed of vegetation, they may use several types of nests
and can also be located on hummocks, stumps, beaver lodges, and artificial platforms, or conversely,
nests made of sand, leaves or gravel (Lewis and Whale 1-1). Common loons present at the proposed site
would not be breeding, which makes it unlikely that it would be impacted by the proposed action (Figure
2.5.26.).

Figure 2.5.26. Common loon range in Washington State (Seattle Audubon. Org)

Great Blue Heron (Ardea Herodias)
Great blue herons are listed on the SEPA checklist as being seen near the site (Whatcom County
Revised SEPA DNS 8). Monitored by the State, Great blue herons are found throughout Puget Sound
and the southern Strait of Georgia. As of 2004, there were a total of 59 active heron colonies (49 in
Puget Sound and 10 in the Strait of Georgia) (Eissinger 2007 19). Despite the fact that great blue herons
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have been observed near the site, they would not likely be impacted by the proposed action. Studies of
the blue heron have shown that the species is consolidating into large breeding centers (Eissinger 2007
19). The direct cause is unknown, but WDFW scientists have theorized that it is likely a combination of
factors including: ―expanding bald eagle population; human disturbance and encroachment on habitat
due to amplified regional growth, development and land use impacting the nearshore; habitat alteration
and loss, particularly fragmentation of nearshore- upland forests and loss of fallow fields,‖ and other
possible impacts (Eissinger 2007 21).
Lummi Island does not support any blue heron colonies, nor does the southern portion of the island
provide foraging ground (Figure 2.5.27.). Despite the fact that the nearshore environment would provide
a food source, it is likely too far from a colony to be utilized. Blue herons are reliant on nearshore
ecosystems because they provide the primary food sources for the species. Although the species locates
itself near marine intertidal habitats, especially those with eelgrass, most great blue herons forage 2-5
kilometers (1.2 – 3.1 miles) of the colony (Quinn and Milner 3-3). The site is situated on the southern
portion of Lummi Island, so its nearshore habitat is likely not utilized as a food source (Figure 2.5.27.).
Therefore, the proposed action would not likely impact the species.

Figure 2.5.27. Areas where blue heron colonies are located (left) and the number of nests and location
of foraging ground (right) (Eissinger 2007).
Hawk
The SEPA checklist does not identify the species of hawk(s) (Whatcom County Revised SEPA DNS 8).
Therefore studies should be conducted to identify species located near the site, how they use the site,
and any vulnerability they may have to potential impacts associated with the proposed action.
Alternative Action
The alternative action, which would move the proposed mining expansion to the Limestone Quarry in
Maple Falls, would reduce potential adverse impacts to wildlife. No nearshore environment would be
impacted. In addition, the only PHS species that could potentially inhabits the area is the gray wolf
(Canis lupus), which recent studies have found to no longer be located in the vicinity of Maple Falls or
the quarry (Figure 2.5.28.).
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Figure 2.5.28. Location of Maple Falls (Left) compared to confirmed wolf packs (Right) (―Google
Maps‖ & "Gray Wolf Conservation & Management | Washington Department of Fish & Wildlife.")
No Action
The proposed action would likely have adverse impacts on the following species:
-

Pacific herring
Pacific sand lance larvae
Hardshell clam
Pinto abalone
Dungeness crab
Harbor seal
Bald eagle
Peregrine falcon (Possibly)

The impacts of concern are related to: inputs of silt and sediment causing turbidity and altering the
composition of the substrate; tree removal altering nesting habitat; likely decreases in kelp and eelgrass
abundance as a form of habitat and food source; and increased barge activity (Table 2.5.10.).
Should no action be taken, the alterations to the vicinity of the site and the site itself will be restricted to
those resulting from current mining practices and use of the site as rural forestry. Tree removal
associated with the site‘s current zoning of rural forestry may occur, but to a lesser extent than if the site
was utilized for mining. Deforestation related to forestry would likely better accommodate the necessary
buffers for eagles and falcons. In addition, the nearshore environment would be less altered in that
excess silt and sediment loads would be restricted to those already being deposited as a result of current
mining practices. As the quarry is mined out, these inputs will likely lessen over time.
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Table 2.5.10. List of species, whether they would likely be impacted by the proposed action, and
possible impacts.
Species
Impacted?
Possible Impacts
Fish & Invertebrates
Pacific Herring
Yes
Silt & Sediment Deposition
Pacific Sand Lance Larvae
Yes
Silt & Sediment Deposition
Puget Sound Chinook
No
Puget Sound Steelhead
No
Rockfish
Dependent on
Dependent on Species
Species
Sea Urchin
No
Hardshell Clam
Yes
Alterations to Sediment
Turbidity
Dungeness Crabs
Yes
Decreased Eelgrass
Alterations to Sediment
Pinto Abalone
Yes
Decreased Kelp & Eelgrass
Silt & Sediment Deposition
Mammals
Deer
No
Harbor Seal
Yes
Barge Activity
Sea-Lion
No
Birds
Bald Eagle
Yes
Tree removal
Eagle
No
Peregrine Falcon
Possible
Tree removal
(But Presence
Verification
Necessary)
Pileated Woodpecker
Presence
Tree removal
Verification
Necessary
Turkey Vulture
No
Common Loon
No
Great Blue Heron
No
Hawk
Presence
Tree Removal
Verification
Necessary
Band-tailed pigeon
Presence
Tree removal
Verification
Necessary
2.6. ENERGY AND NATURAL RESOURCES
This section of the Environmental Impact Assessment discusses whether there would be a significant
increase in the amount, use and efficiency of nonrenewable resources, the availability and source of
natural resources, and energy services. The primary sources of information for this section were the
Revised Final Draft of the Lummi Island Subarea Plan, the Foothills Subarea Plan, both components of
the Whatcom County Comprehensive Plan and the Revised 2011 SEPA Checklist
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Existing Conditions
Electricity is provided by Puget Sound Energy. PSE operates several cables across Hale Passage from
Gooseberry Point. A new cable is expected to accommodate the projected energy demand for the next
twenty years on the island. There are currently no plans to bury more cable across the Pass.
One of the greatest unknowns on Lummi Island is the availability of groundwater in adequate quantity
and quality to serve future residents. The water supply is currently experiencing saline intrusion. The
island relies on groundwater for the public water supply; however this water supply is limited.
Natural gas and propane are supplied to the island by Vander Yacht Propane Inc., Northern Energy and
Northwest Propane LL, for both residential and commercial purposes. They install, maintain and repair
above and underground tanks. (Whatcom County: Lummi Island, 52).
Currently electricity, provided by Puget Sound Energy, is being used in the building on site. The
various machines used to crush, transport, and load gravel are run on diesel fuel. These include the
dump trucks, crushers, screeners and wash plants that are used in mining this site. No oil, woodstove,
or solar energy is being used at the site at this time. Natural gas and propane are stored on site at this
time in proper holding receptacles.
Proposed Action
There would not be an increase in power for the buildings because they are portable and would be
moved around the site (Whatcom County Revised SEPA DNS, 8). The use of diesel fuel would rise
with increased activity on the site as more material is mined resulting in higher diesel usage. The
additional acreage would result in the increased exportation of minerals from the site. The removal
of the rock would proportionally increase based on the size of the quarry. The electrical, propane
and natural gas usage would also increase as the life of the quarry is extended. The removal of the
minerals and rocks from this site would leave lasting impacts to this location. . No mitigation or
conservation methods have been included to reduce the use of energy for the proposed action
Alternative Action
The energy impacts of the alternative action are expected to be similar to those of the proposed action.
The location of the alternative action is farther from the bay, resulting in increased hauling distances for
the rock. This would increase the amount of diesel fuel needed to transport the material (Lummi Island
Subarea Plan, 5-3). There is no significant impact on the energy and natural resources because this site is
equipped with adequate sources of natural gas, propane and electricity to sustain quarry expansion.
No Action Alternative
Electricity is currently provided to the site from Puget Sound Energy. The machines as well as the trucks
run on diesel. There would be no additional impacts to energy use if the quarry is not expanded. There
would be no significant additional impact.
2.7 ENVIRONMENTAL HEALTH
This section describes probable health impacts of the Lummi Island quarry expansion site and
surrounding area. Environmental health impacts include health hazards such as noise, exposure to toxic
chemicals, risk of fire and explosions and hazardous waste. The primary sources of information for this
section were a personal interview with Meredith Moench, a resident of Lummi Island and a series of
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letters from Lummi Island Resident Dr. Robert Kahn to Lummi Rock, LLC., regarding the toxicity of
chemicals found within the quarry.
Existing Conditions and Proposed Project
The current operations at the quarry contribute to environmental disturbances including noise pollution
and release of toxic chemicals into the surrounding area. These sections provide detail on these impacts.
2.7.1 Noise
Currently the Lummi Island Quarry is contributing to a large amount of noise pollution. Environmental
noise pollution, a form of air pollution, is a threat to health and well-being. The potential health effects
of noise pollution are numerous and medically and socially significant. Noise produces direct and
cumulative adverse effects that impair health and that degrade residential, social, working, and learning
environments (Goines 2007, 287). It interferes with sleep, concentration, communication, and
recreation (Goines 2007, 290). According to Meredith Moench, a member of the Lummi Island
Conservancy and neighbor of the Lummi Island quarry for eight years, the machines and explosions
create the largest amount of noise at the quarry (Monech, 2012). Intrusive noise from blasting,
excavating, dumping rock hundreds of feet into the pit, rock crushing, truck back-up alarms, and loading
conveyors are a daily part of life for nearby residents (Moench, 2007). When new areas of rock are
being mined there are explosions that go off in succession further intensifying the noise produced by the
quarry. Currently the quarry has three rock crushers, crushing 800 tons/hour (Moench, 2012) The quarry
is permitted by law to operate six days a week up to eleven hours per day from 6:30 to 5:30, or an
average of 66 hours/week resulting relentless and pervasive noise most hours of daylight. According to
Moench and various other personal communications, the noise from the blasts is so strong that people
have complained of feeling the explosions in their body, of pictures falling off the walls, foundations
cracking, and windows rattling. Part of why the noise from this quarry is so pervasive is due to the
amphitheater effect caused by the shape of the quarry and the height of the exposed rock. The removal
of trees from the area and the large amount of exposed rock creates an open tunnel for the noise to travel
through. The amphitheater effect, in addition to the low amount of ambient noise on the island, makes
the noise pollution from the quarry a serious disruption for wildlife and local residents.
The proposed project would increase the number of crushers on site and increase noise pollution. With
27.5 more acres of land to mine, the amphitheater effect would increase as more vegetation and other
natural buffers are removed. The Revised SEPA Checklist (2011) states that Lummi Rock LLC plans to
maintain existing sound control measures (Washington, Whatcom County 2011). These include plant
buffers and new machinery that use alternative back-up alarms. These mitigation measures reduce some
of the noise but would be insufficient to reduce the large noises produced.
An initial environmental review (SEPA) has been returned by County Planning staff with a
determination of non-significance. The Lummi Island Conservancy has appealed this finding to the
Whatcom County Hearing Examiner (Monech, 2012). The Hearing Examiner is used to help the County
Council evaluate and decide on land use and development proposals. At a date to be determined the
nine-member Planning Commission will review the quarry expansion application. This will include a
public hearing. Their recommendation will then go to the County Council for a decision.
2.7.2 Risk of Explosion
Due to the nature of a rock quarry, explosions are a frequent and common occurrence. The concern of
damage from ground vibration, airblast, and flyrock from blasting are a major concern to both the
nearby landowners and the quarry owners. Though the explosions are controlled accidents in other
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quarries have occurred. If an explosion is done improperly there could be consequences including
landslides and increased rock instability (Blasting and the Community). The proposed project would
increase the amount and rate of explosions in the near future. The explosions would increase noise
pollution and influence the land, air and water quality of area.
Land quality would degrade due to a removal of vegetation, loss of soil nutrients, and increased slope
instability, which can lead to landslides and erosion. Water quality is primarily influenced with regard to
groundwater. Blast vibrations are not believed to permanently degrade groundwater quality, but can
sometimes cause local and temporary turbidity that can extend for hundreds of feet beyond the blast
zone (Kernen, 2010 1). These sediments can remain in suspension for days or weeks; however, this is
only temporary and aesthetic, and not suggestive of physical damage to the aquifer or well (Kernen,
2010, 2). Air quality from the explosions would also be affected do to the release of dust particulates
into the air and the release of toxic chemicals.
Extensive research has been conducted throughout the last 40 years by the United States Bureau of
Mines (USBM) and the Office of Surface Mining (OSM) universities, and private groups. This research
has led to the development of acceptable vibration standards, vibration damage criteria, seismographs,
and techniques to predict and control blast vibrations that greatly reduce the risk of off-site impacts from
blasting (Blasting and the Community). Blasting is an inherently dangerous activity, which can result in
serious injury, death, and/or damage if not designed and performed professionally. With the safeguards
and technology employed in this industry today, many of the concerns of the past are exactly that –
concerns of the past. Today‘s Blasting Contractors are professional. They have the knowledge and
technology to make this dangerous task safe, for themselves and the surrounding property.
2.7.3 Exposure to toxic chemicals
In addition to noise pollution, quarry is creating a large amount of dust that is carrying an array of toxic
chemicals. Toxic air pollutants, also known as hazardous air pollutants, are those pollutants that are
known or suspected to cause cancer or other serious health effects, such as reproductive effects or birth
defects, or adverse environmental effects (EPA 2012). People exposed to toxic air pollutants at sufficient
concentrations and durations may have an increased chance of getting cancer or experiencing other
serious health effects. These health effects can include damage to the immune system, as well as
neurological, reproductive (e.g., reduced fertility), developmental, respiratory and other health problems.
In addition to exposure from breathing air toxics, some toxic air pollutants such as mercury can deposit
onto soils or surface waters, where plants take them up and ingested by animals and are eventually
magnified up through the food chain. Like humans, animals may experience health problems if exposed
to sufficient quantities of air toxics over time (EPA 2012).
Dust from crushing and loading operations are a serious problem in the dry summer months, with
prevailing winds carrying dust into the Lummi Island Scenic Estates residential neighborhood just north
of the quarry. In 2012 Leslie Dempsey, a Lummi Island resident, sent in a sample of dust collected
outside of her home to be tested for silica and metal content. This sample was sent to NVL Laboratories,
Inc. in Seattle, WA. The analysis of metals found arsenic, chromium, lead, copper, zinc, iron,
magnesium and strontium in the sample (Brown 2011). The analysis of silica found alpha quartz,
cristobalite, and tridymite in the dust sample (Hida 2011). However more investigation is required to
confirm that the dust tested is due to the Lummi Rock LLC Lummi Island Quarry.
Many of these chemicals in large concentrations have serious environmental and human health impacts.
Specifically, chromium, and arsenic, are confirmed human carcinogens, and several more are suspected
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to have carcinogenic potential in humans (Hayes 1997, 371). This toxic dust is carried by winds and has
been found coating the trees, yards and houses near the area (Monech, 2012). In addition, the dust is
settling and then being carried into nearby streams by the rain.
A permit from the Northwest Clean Air Agency requires the Lummi Island Quarry to suppress dust
using water. The water for this purpose is piped into the quarry production areas from a 12,000-gallon
tank continuously filled with water from a local creek. This diversion of water is illegal. The quarry
owner (Lummi Rock, LLC/Aggregates West) does not have a water right permit allowing them to do
this (Monech, Whatcom Watch, 2012). The proposed project would increase the amount of dust being
created as the amount of rock mined is increased. The dust would need to be suppressed by more water.
Unless Lummi Rock LLC. obtains permits for the diverting of water from Aiston Creek to be used for
dust suppression, the mitigation measures for the proposed project would not be legal. If dust is not
suppressed, toxic chemicals will continue to pollute the land, air and water.
Alternative Action:
The alternative project would have similar environmental health impacts for the site and surrounding
area. The alternative action would have noise pollution similar to the proposed project. At the
Limestone Quarry there would be similar amounts of noise from equipment, blasting, crushing. Other
quarries (owned by various other companies) have used this land in the past for mining and therefore
much of the vegetation that would buffer the noise is gone. The noise at the Limestone Quarry would
however be slightly less than the Lummi Island Quarry because of the relatively flatter land (there would
not be the same amphitheater effect). The risk of explosion would also be similar to the Lummi Island
quarry since similar amounts of blasting would be occurring at the Limestone Quarry. There is little
information available regarding the types of toxic chemicals that could be released at the Limestone
Quarry. More information is needed on the prevalence of and direction of wind in the Maple Falls area
in order to understand if the alternative would have a smaller amount of toxic metals released into the air
and if those chemicals would blow into nearby residential areas. .
No Action:
The proposed project will increase risk of explosions, noise and release of toxic chemicals to the area.
Therefore, if no action is taken to expand the Lummi Island Quarry the health impacts will remain at the
same level they are at currently.

2.8. LAND, SHORELINE USE AND VISUAL AND SCENIC RESOURCES
This section describes impacts to land and shoreline use including relationship to existing land use,
housing, light and glare, aesthetics, recreation, historical and cultural preservation and agricultural crops.
Existing Conditions:
2.8.1. Relationship to Existing Land Use Plans and to Estimated Population
Lummi Island is surrounded by more than 20 miles of ocean shoreline. The most developed shoreline on
Lummi Island ranges from Seacrest Drive south down Island Drive and into the Rural Forestry Zone
designation (Whatcom County: Lummi Island 44). From the end of Island Drive, the Lummi Island
Quarry‘s barge dock is 0.5 miles southeast (Google Maps).
In 2010 the U.S. Census documented the resident population of Lummi Island at 964 individuals
(―Lummi Island‖). Two parts distinguish the island: the northern and southern. The northern part of the
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island is zoned Rural Residential Island (RR-I). The southern mountainous part of the island is zoned
Rural Forestry (RF). Most of the southern half of the island is undeveloped and used for ―forestry,
mining, and marine transport‖ (Whatcom County Revised SEPA DNS 10) except for the Lummi Island
Scenic Estates development (Whatcom County: Lummi Island 19). The existing land use plans of
trucking quarry gravel for uses throughout the island will interact with the neighboring residential
population through 1,500 feet of private road used to access the Lummi Island Quarry (Whatcom County
Revised SEPA DNS13).
The Lummi Island Planning Survey asked respondents about undeveloped shoreline on Lummi Island.
In this survey 26% of respondents wanted much more undeveloped shoreline and 20% of respondents
wanted more undeveloped shoreline. At 48% the largest percent of respondents wanted about the same
undeveloped shoreline (Whatcom County: Lummi Island 87). This same survey asked respondents how
much they valued small-scale commercial enterprises with 65% of respondents who very much valued
small-scale public and commercial enterprises. This survey reported that 27% of respondents somewhat
valued this while 8% did not value it at all (Whatcom County: Lummi Island 88)
2.8.2. Housing
On Lummi Island, 55% of homes are occupied year round while 45% of homes are only seasonally
occupied (Whatcom County: Lummi Island 14). Although the Lummi Island Quarry is zoned Rural
Forestry, the Whatcom County Lummi Island Subarea Plan allows for some housing developments in
this zone. These housing developments include single family housing, accessory buildings, home
occupations, utilities, mining and living quarters for employees (Whatcom County: Lummi Island 19).
2.8.3 Light and Glare
There is inadequate information on the existing conditions of light and glare at the Lummi Island
Quarry. Lighting may be necessary for operating machinery and loading trucks and barges at night but
the amount of lighting needed is unknown.
2.8.4 Aesthetics
The Lummi Island Quarry is easily seen from most areas on and around Bellingham Bay and is
identifiable by a large bare gray patch on the side of the forested Lummi Mountain. The 2007
administration approval permit for an expansion of 9.5 acres recognized the need to screen the mining
operation from marine traffic (―Administrative Approval‖). Since the 2007 expansion, a ridge from a
mined out area has partially screened the operation, but it still remains very visible.
2.8.5. Recreation
Lummi Island has very few recreational facilities and discourages visitors due to private ownership of
land and remote access (Whatcom County: Lummi Island 48). However, some recreational opportunities
are available in the vicinity of the Lummi Island Quarry. Public tidelands surround Smugglers Cove.
Recreational activities such as tennis courts and a boat launch are available for private members at the
Lummi Island Scenic Estates (Whatcom County: Lummi Island 51). The Lummi Nation also makes use
of the area for traditional fishing for ceremonial, subsistence, and commercial uses. However the Lummi
Indian Business Council has recently written a letter to Whatcom County in complaint of current
impacts from the Lummi Island Quarry (Jefferson). Apart from Lummi Nation, the quarry and
subsequent barge traffic may also affect recreational boaters and kayakers in Hale Passage and
Bellingham Bay.
2.8.6. Historic and Cultural Preservation
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Although there are no officially designated historic or cultural sites on the Lummi Island Quarry land,
the quarry operations have been interfering with Lummi Nation traditional use of the waterways for
fishing (Jefferson).
2.8.7. Agricultural Crops
On Lummi Island, agricultural crops are mainly grown on the northern portion of the island. There are
no agricultural soils near or on the Lummi Island Quarry site (Whatcom County: Lummi Island 27).
Proposed Action
The proposed action of expanding the currently MRL overlay to 27.5 acres may increase interaction
between the Quarry‘s mining activities and the nearby residential housing areas along Seacrest and
Island Drives. Housing, light, and glare on the property may have little to no change with the expansion.
However more information must be gathered to confirm this. Aesthetics, Recreation and Historical and
Cultural Preservation will be the most affected. With the expansion, future mining activities will enlarge
the gray scar on the side of Lummi Mountain making it more visible to areas on Bellingham Bay than it
is currently. The SEPA checklist states that a 200-foot buffer will assist with aesthetics, but this buffer
will not shield the mining activities higher in elevation than the buffer‘s tree line (Whatcom County
Revised SEPA DNS 12). The proposed action may also increase barge traffic, which will in turn make it
more difficult for recreational boaters, fishermen, and kayakers to access nearby recreational
opportunities. Historical and Cultural Preservation of the Lummi Nation‘s use of the area may also be
affected with the expansion. As mentioned in the letter to Whatcom County in January 2012, Quarry
barge traffic interferes with tribal fishing and can result in gear loss (Jefferson). Agricultural soils will
not be affected by the proposal.
Alternative Action
Shifting mining activities to the Limestone Quarry in Maple Falls, WA will change the relationship to
land and shoreline use because the Limestone Quarry will not be located on a shoreline. However, this
quarry is still within 0.5 miles (Google Maps) of the Columbia Valley Urban Growth Area (Whatcom
County: Foothills 25). Housing and light and glare will most likely remain the same as the current
operation at the Lummi Island Quarry. Aesthetics will remain the same as the current activity and the
proposal, since a scar will remain visible on the side of Red Mountain. However, Recreation impacts at
the Limestone Quarry will be less than the Lummi Island Quarry because boaters, fishermen and
kayakers will not be affected. There is inadequate information on Historical and Cultural Preservation
sites at the Limestone Quarry in Maple Falls, WA. There is no designated agricultural areas near the
Limestone Quarry (Whatcom County: Foothills 25).
No Action
The impacts to Land and Shoreline Use to the Existing Population, Housing, Light and Glare,
Aesthetics, Recreation, Historical and Cultural Preservation and Agricultural Crops will remain the same
or diminish with time as mining activities slow or cease as the material is exhausted.
2.9. TRANSPORTATION
This section of the Environmental Impact Assessment discusses whether there would be a significant
increase in vehicular traffic, waterborne traffic, parking, movement and circulation of goods, and traffic
hazards. The primary sources of information for this section were the Revised Final Draft of the Lummi
Island Subarea Plan, a component of the Whatcom County Comprehensive Plan and the Revised 2011
SEPA Checklist and Whatcom Transit Authority.
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Existing Conditions
Lummi Island is a remote rural community. Almost all residents are dependent upon both automobiles
and the ferry for access to their homes, jobs and shopping needs. The ferry capacity is fixed, and
demand presently exceeds capacity, there are no current plans to expand capacity.
2.9.1. Roads
The island‘s public roads are primarily two-lane asphalt roads built to rural standards— meaning narrow
shoulders. The main access roads on island are classified as minor collectors. Traffic volume is very low
but, due to the ferry, it often occurs in spurts. Vehicle accidents have averaged about two per year for the
last three years. Problems occur in some locales where roads narrow even more than usual, (e.g.,
portions of Nugent Road and Seacrest Drive) or areas where bank erosion or wave action required
stabilization (West Shore Drive and Legoe Bay Road). Speed limits range from 25 to 35 miles per hour
although speeding is closely associated with the ferry schedule. Periodic road maintenance and
resurfacing is performed by the Whatcom County Public Works Department. Islanders rely heavily on
automobiles for intra-island and off-island transportation—there is no public bus service on island
(Whatcom County: Lummi Island, 54). The Whatcom Transit Authority provides bus service from
Gooseberry Point to Bellingham, on weekdays there are 8 buses, on weekends there are 6 busses in
service (WTA).
2.9.2. The Ferry
The Whatcom Chief ferry, operated by the Whatcom County Department of Public Works, provides
ferry service to the island across Hale Passage from Gooseberry Point. The ferry can carry about 20
vehicles, on average, per trip. It operates from 5:40 AM on weekdays and 7 AM on weekends (and on
major holidays) to midnight. The ferry makes the quarter mile crossing in less than 10 minutes and has a
maximum three round trips per hour. There are no alternative public transportation routes between the
island and Gooseberry Point. All islanders (and visitors) use the ferry to access the mainland. Data
suggests that islanders overwhelmingly use automobiles as their preferred mode of transportation
(Whatcom County: Lummi Island, 55).
Currently the site is served by a private road, which extends through the property 1,500 ft. to meet up
with the south end of the Lummi Island road network (Administrative Approval Use). The road is
constructed primarily of dirt and gravel; it is prone to washouts and culvert collapse (Meredith Moench.
Personal Communication). The vehicular traffic is that of the employees working in the quarry; the road
is closed to all other traffic. There are a small number of parking spaces and no traffic hazards on the
site. Currently, the mined material is transported by barge, primarily to Everett, WA. No other data are
available on transport destinations.
Proposed Action
Impacts: The expansion of the quarry would not require development of new roads, parking spaces, or
transportation systems. It would affect barge activity; with the increase of quarry activity the export rate
of rock would increase, increasing the rate of barge traffic. At this time there are no data available on
future barge activity The loading dock is located approximately 250 feet from the proposed site (see
picture barge loading); with the increase of barge activity the dock will experience increased barge
traffic and more frequent loading (Meredith Moench. "Whatcom Watch Online). With the increase of
waterborne transportation there would be an increase in transportation hazards and water use in the
Puget Sound waterways. This will result in heavy waterborne traffic in the area that would increase with
the expansion of the quarry.
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Alternative Action
Impacts: If the quarry was expanded at Limestone Quarry, traffic would increase. The rock would be
transported primarily by truck instead of by barge. There is no water access at the Limestone Quarry
therefore increasing transportation distances. According to Google maps, the distance to Everett, WA
would increase by approximately 23 miles. There would be increased traffic on WA-542 as well as on
I-5, these being the primary roads for transporting the materials. The alternative expansion will result in
an increase in the number of trucks bringing rock material out. The alternative action would require no
additional parking spaces or roads. There would be increased traffic hazards due to additional trucks on
the roadways; I-5 and WA-542 would receive heavier traffic under the alternative expansion. However,
there will be little adverse impact since they already serve as heavily traversed roadways.
No Action
Traffic would not increase if quarry expansion did not occur.
2.10 PUBLIC SERVICE AND UTILITIES
This section discusses the potential impacts to public services and utilities to the site including fire and
police protection, schools, electricity, communications, water, and wastewater services. The primary
sources of information for this section were the Revised Final Draft of the Lummi Island Subarea Plan,
the Foothills Subarea Plan; both components of the Whatcom County Comprehensive Plan and the
Revised 2011 SEPA Checklist.
Existing Conditions and Proposed Project
As of 2008, public community facilities on Lummi Island included one elementary school, one post
office, a volunteer fire department, a library, and a community grange hall (Lummi Island Subarea Plan
48). The proposed Lummi Island Quarry Expansion would have negligible if any, impacts on these
facilities. There is very little information regarding the need for critical services such as
communications, electricity, and water for the proposed project. However, it can be assumed that
increased development would also bring an increased need for critical services, primarily water for dust
suppression.
2.10.1. Fire
Whatcom County Fire District No. 11—known as the Lummi Island Fire Department—is responsible
for providing fire protection from its centrally located fire station on Legoe Bay Road. Personnel include
25 volunteer firefighters (Whatcom County: Lummi Island 48). Equipment includes two engines, a water
tender and one EMS aid vehicle (Whatcom County: Lummi Island 48). During the past several years the
number of fire calls has averaged between 10 and 15 calls per year and the number of aid calls averages
25-35 annually (Whatcom County: Lummi Island 48). These numbers suggest that there is relatively low
fire hazard on the island in comparison to more highly populated and developed areas in the county.
Water supply is the primary limiting factor with supply limited by the capacity of the equipment on the
island.
The island is also characterized by potential wildland fire hazards because of its rural character,
including prevalence of wood construction and wood shake roofs, steep and narrow roads, poor access
to some remote areas, a limited water supply, and the proximity of woodlands to development (natural
fuels located close to homes and structures). Increased development of the Lummi Island Quarry could
increase the fire potential on the island and potential for accidents and dangerous situations that would
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require emergency attention. The fire district has the authority to ask voters for additional revenue to
fund improvements needed by growth and to replace aging equipment (Whatcom County: Lummi Island
49). The district may also require certain development to meet special conditions such as increased
water storage capacity and special fire-fighting equipment, as would be needed for the Lummi Island
Quarry Expansion project.
2.10.2. Police
The Whatcom County Sheriff provides public safety protection for the island. In years past, one resident
deputy was assigned to Lummi Island ((Whatcom County: Lummi Island 49). As of 2004, however,
there is no active police protection located on Lummi Island. Calls for public safety mean that deputies
must utilize the ferry to access the island. For emergency calls, ferry priority is given for emergency
vehicles (Whatcom County: Lummi Island 49). If the ferry is not running (e.g., late at night) and an
emergency call is received, the ferry is called into service. However, non-emergency calls may result in
longer response times. As the need for police services increases, additional monies will have to come
from county taxes to provide and maintain the higher level-of-service necessary to once again maintain
an on-island deputy. The proposed project does not change this situation. The proposed quarry
expansion would not pose additional threat to public safety of Lummi Island Residents and therefore
would not require additional police efforts.
2.10.3. Schools
According to the Lummi Island Subarea Plan: A Component of the Whatcom County Comprehensive
Plan (Whatcom County: Lummi Island 49), the Beach Elementary School is the only school located on
Lummi Island and is a part of the Ferndale School District. It serves kindergarten through 6th grade. In
general, even though population is increasing on the island, total school enrollment is falling due
primarily to the older average age in households on the island (Whatcom County: Lummi Island 48). The
proposed project would have no effect on schools on Lummi Island since transportation of the gravel is
via private barge, not the public ferries.
2.10.4. Communications
Telephone service is provided by Qwest via submarine cable across Hale Passage from Gooseberry
Point on the Lummi Nation (Whatcom County: Lummi Island 47). The company would have to either
lay a second cable when it becomes necessary due to increased service demand on island or utilize some
form of wireless signal processing technology. There are no imminent plans for either type of
improvement at the present time (Whatcom County: Lummi Island 47). Since the Lummi Island quarry
expansion is private Lummi Rock LLC would provide any additional communication networks that may
be needed with the proposed project most likely.
2.10.5. Water and Stormwater
Of all of the public utilities and services, water and stormwater runoff are of the most concern both with
the current situation and the proposed project. The proposed project would require water from the
adjoining site to be used for dust suppression (Washington, Whatcom County 2011). The removal of
vegetation and the increase of exposed soils at the site is a cause for concern in regards to runoff from
excess stormwater. The SEPA Checklist states that there are no proposed measures to control runoff. It
states that runoff will be addressed with settlement ponds in future mining applications. Detention ponds
were mentioned, but no technical information is included in regards to the number of detention ponds
per acre cleared and mined. It is unclear whether or not current methods to capture excess stormwater
are sufficient and effective. Detailed information regarding what actions the proponent will take when
the detention ponds become full is not currently available.
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2.10.6. Sewer and Solid waste
All development on Lummi Island utilizes on-site sewage disposal systems. Most systems serve singlefamily residences that both treat sewage and dispose of the effluent on the owner‘s property (Whatcom
County: Lummi Island 50). Some systems dispose of effluent off-site on adjacent properties through
easements (Whatcom County: Lummi Island 50). Most systems use a septic tank and gravity flow drain
field. Improperly treated effluent from septic systems poses a potential threat to ground water quality
and thus could have a large impact on environmental health. The proposed quarry expansion would
bring more workers into the area and potentially require an increase in facilities to handle increased
waste. As described in section 2.1 Earth, the stability of the rock is very poor and landslides could very
likely occur. If a landslide were to occur, sewage disposal on site could be disrupted and spill into
surrounding areas.
2.10.7. Electricity
Puget Sound Energy (PSE) provides electricity to Lummi Island. PSE operates several cables across
Hale Passage from Gooseberry Point. A new cable is expected to be able to accommodate the projected
energy demand for the next twenty years on the island (Whatcom County: Lummi Island 50). There are
currently no plans to install more cable across the pass.
Alternative Action
An expansion of the same caliber at the Limestone Quarry would have slightly different impacts to
public services and utilities. Most notable, services would be easier to provide and maintain on the
mainland compared to the isolated Lummi Island. Emergency response from fire and police would be
easier at the Limestone Quarry due to its location and proximity to larger cities with greater access to
resources. Also emergency response would be quicker at the Limestone Quarry because it would not be
reliant on a ferry. The Limestone Quarry could make use of existing infrastructure supplied to Maple
Falls including, electricity, communications, and water and wastewater facilities. Since most of these
services are provided through interconnected networks, it is easier to expand existing networks than it is
to install new infrastructure on an island. Some of the critical facilities that serve the Limestone Quarry
include water treatment and/or storage facilities operated by the Deming Water Association, Whatcom
County Water District 13, Columbia Valley Water District, Maple Falls Water Coop, Glacier
Water District, and Glacier Springs Water Association, a sewage treatment facility operated by Water
District 13, Communication towers; and the Burlington Northern Sante Fe railroad tracks, which run
through the southwestern corner of the Foothills Subarea (Foothills Subarea Plan, 14). This accessibility
to services and resources would be beneficial for the alternative Limestone Quarry.
No Action
If no action is taken on this proposal, the need for public services and utilities will stay the same and
potentially lessen over time as the land is mined out and gravel production stops.
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CHAPTER 3. CONCLUSION
After analyzing the likely environmental impacts associated with the proposed action, the
alternative, and the no action alternative, the no action alternative is recommended. The no
action alternative appears to result in the least cumulative environmental impacts when all
elements are considered (earth, air, water, vegetation, wildlife, natural resources, environmental
health, land and shoreline use, visual and scenic resources, transportation, and public utilities and
services). Should no action be taken, the current environmental impacts associated with the
Lummi Island Quarry would eventually end as the site is mined out. There would likely be
lasting environmental impacts after mining operations have ceased in that: the rock mined would
no longer be present, the geological structure of the site would remain unstable, and the
aesthetics of the area would still be degraded. However, there are fewer impacts than those that
would result should mine site be expanded on Lummi Island or in Maple Falls. Expansion of the
Limestone Quarry in Maple Falls would likely result in significant impacts to the built and
natural environments similar to the quarry on Lummi Island.
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Appendices

Appendix- Images
The image depicts Lummi Island’s zoning designation.

This image depicts the Foothills Columbia Valley zoning designation.

This image depicts Public Tidelands on Lummi Island and near the Lummi Island Quarry.

This image depicts Wetland Designations in the Whatcom County Foothills Subarea.

Appendix-Tables
These two tables summarize the Lummi Island Planning Survey which was taken
from the Whatcom County Lummi Island Subarea Plan. Responses are recorded
in percentage of all respondents.
1. Would you prefer to see more or less of the following elements of the Island's
physical environment?

a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

Open Fields
Wooded areas
Roadside and field hedgerows
Wetlands
Undeveloped shoreline
Open vistas
Air and water quality
Quiet
Rustic public walking trails
Public shoreline access for:
i. walking
ii. boat launch
iii. other
k. Healthy fish and wildlife habitats

Much
more
14
17
17
15
26
17
26
22
29
36
25
16
36

More

About the
same

Less

Much
less

16
20
19
17
20
23
25
26
34

65
58
50
62
48
55
48
50
28

3
4
11
5
5
2
0
2
5

1
1
4
1
1
3
0
0
4

25
31
19
28

29
31
51
34

4
5
6
1

6
8
7
0

3. How valuable to you are the following aspects of the Island's rural character?

Very Somewhat Not at all
a. Rural character of roads
b. Small scale of public and commercial enterprises
c. Unhurried pace of life
d. Sustainability of resource-based enterprises
e. Sense of privacy
f. Housing & landscaping appropriate to rural community

68
65
75
50
79
61

21
27
19
38
19
27

10
8
6
12
2
12

This table shows the Environmental Protection Agency’s geographic emissions
summary of Whatcom County.

This is a summary table of vegetative characteristics of the proposed expansion site.
Portion of
Proposed Site
(Categorized
based on Soil
Characteristics)

Slope
(Degrees)

81 – Kickerville
silt loam

8-15

Tree Species

Common
Understory
Plants

Options For
Reforestation

Possible Difficulties

Main Woodland
Species:
Douglas fir

-Western
swordfern
-Salal
-Red
huckleberry
Oregongrape
-Creambush
oceanspray

Human Induced:
Planting Douglas
fir or red alder
seedlings

Canopy openings =
uncontrolled invasion/growth
of competing plants that can
prevent establishment of
seedlings

Trees of Limited
Extent:
-Western
hemlock
-Western
Redcedar
-Red alder

117 – PicketRock Outcrop
complex

5-30

Main Woodland
Species:
Douglas fir
Trees of Limited

Natural:
(based on
availability of seed
trees)
-Reforestation of
cutover areas by
red alder occurs
readily

-Western
swordfern
-Salal
-Red
huckleberry

-Reforestation by
western hemlock
occurs
periodically
Human Induced:
Planting Douglas
fir or red alder
seedlings

-High soil temperature & low
soil moisture during growing
season can = high seedling
mortality rate

118 – Picket –
Rock outcrop
complex

30-60

Extent:
-Western
hemlock
-Western
Redcedar
-Red alder

Oregongrape
-Creambush
oceanspray

Main Woodland
Species:
Douglas fir

-Western
swordfern
-Salal
-Red
huckleberry
Oregongrape
-Creambush
oceanspray

Trees of Limited
Extent:
-Western
hemlock
-Western
redcedar
-Red alder

Natural:
(based on
availability of seed
trees)
-Reforestation of
cutover areas by
red alder occurs
readily
Human Induced:
Planting Douglas
fir or red alder
seedlings
Natural:
(based on
availability of seed
trees)

- Seedling mortality rate
higher on ridgetops subject
to strong, persistent winds
- Rock outcrop prevents
even distribution of
reforestation

- Areas on ridgetops subject
to strong, persistent winds =
less productive
- Hazard of erosion when
timber is harvested
- Trees can break if they are
felled on the Rock outcrop

-Reforestation of
cutover areas by
red alder occurs
readily

- Following road
construction/clearcutting,
road failures and landslides
are likely.

-Rock outcrop
prevents even
redistribution of
reforestation.

-Soil creep is common on
this unit.
- Seedling mortality rate is
higher on ridgetops that are
subject to strong, persistent
winds
- Rooting depth restricted by
bedrock + wet Picket soil +
strong winds = trees
occasionally subject to
windthrow
-High soil temperature & low
soil moisture during growing
season can = high seedling
mortality rate

Appendix-Letters
This is a letter from the Lummi Nation Indian Business Council to the Whatcom County Planning and
Development Services about Lummi Quarry operation impacts.

This is a letter from 2007 by Robert S. Kahn to the Whatcom County Planning Commission about critical issues
for the residential community near the Lummi Island Quarry.

This is a letter from 2007 by Meredith Moench to the Whatcom County Planning and Development Services
about nuisance dust experienced in the residential community near the Lummi Quarry.

This is a letter written in 1996 by Al Hanners to the Whatcom County Planning Department about stability on the
Lummi Quarry site.

Appendix Reports
This is an analysis report of the total metals found in a dust sample taken off a Lummi Island resident’s home.

This is an analysis report of the silica found in a dust sample taken off a Lummi Island resident’s home.

This is a report by David Englebretson that analyzes rock stability at the Lummi Island Quarry site.

